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Vehicle  antenna  system. 
©  The  present  invention  provides  a  vehicle  antenna  system 
including  high  frequency  pickup  type  antennas  concealed 
within  the  vehicle  body  for  receiving  broadcast  waves.  The 
high  frequency  pickups  are  arranged  on  the  vehicle  boyd  at 
locations  spaced  apart  from  one  another,  that  is,  at  least  one 
adjacent  to  the  vehicle  roof  and  the  other  on  a  trunk  hinge.  The 
antenna  system  also  includes  a  diversity  circuit  for  automatic- 
ally  selecting  one  of  the  high  frequency  pickups  which  is  in  its 
optimum  state  of  reception.  Each  of  the  high  frequency 
pickups  is  disposed  near  the  marginal  portion  of  the  vehicle 
body  such  that  surface  high  frequency  currents  concentrically 
induced  on  the  marginal  portion  of  the  vehicle  body  can  be 
detected  by  the  high  frequency  pickup.  Each  of  the  high  fre- 
quency  pickups  includes  a  loop  antenna  or  electrostatic  elec- 
trode  disposed  near  the  marginal  portion  of  the  vehicle  body. 
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VEHICLE  ANTENNA  SYSTEM 

BACKGROUND  OF  THE  INVENTION 

F i e l d   of  t h e   I n v e n t i o n  

5  The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  v e h i c l e   a n t e n n a  

s y s t e m   and  p a r t i c u l a r l y   to  an  i m p r o v e d   v e h i c l e   a n t e n n a  

s y s t e m   w h i c h   can  e f f i c i e n t l y   s e n s e   b r o a d c a s t   w a v e s   r e c e i v e d  

by  t h e   v e h i c l e   b o d y   and  d e l i v e r   t he   d e t e c t e d   s i g n a l s   t o  

v a r i o u s   v e h i c l e -   b o r n e   r e c e i v e r s .  

10  D e s c r i p t i o n   of  t h e   P r i o r   A r t :  

A n t e n n a   s y s t e m s   a r e   e s s e n t i a l   in  v e h i c l e s   f o r   s u c h  

a  p u r p o s e   t h a t   v a r i o u s   b r o a d c a s t   w a v e s   s u c h   as  r a d i o   and  TV 

w a v e s   and  c o m m u n i c a t i o n   w a v e s   s u c h   as  c a r -   t e l e p h o n e   w a v e s  

can   p o s i t i v e l y   be  r e c e i v e d   by  v e h i c l e -   b o r n e   r e c e i v e r s .   A 

15  v e h i c l e   a n t e n n a   s y s t e m   a l s o   i s   v e r y   i m p o r t a n t   f o r   a  c i t i z e n  

b a n d   t r a n s c e i v e r   w h i c h   e f f e c t s   a  c o m m u n i c a t i o n   b e t w e e n   a  

v e h i c l e   and  a n o t h e r   s t a t i o n a r y   or   m o v i n g   s t a t i o n .   S u c h  

v e h i c l e   a n t e n n a   s y s t e m s   w i l l   p e r f o r m   v e r y   i m p o r t a n t  

f u n c t i o n s   to  c o m m u n i c a t i o n   i n s t r u m e n t s   s t a n d a r d l y   m o u n t e d   i n  

20  f u t u r e   v e h i c l e s .  

In  t h e   p r i o r   a r t ,   a  g e n e r a l l y   u s e d   and  k n o w n  

a n t e n n a   s y s t e m   is   a  p o l e   t y p e   a n t e n n a   s y s t e m   w h i c h   e x t e n d s  

o u t w a r d l y   f rom  t h e   v e h i c l e   body   and  w h i c h   p r o v i d e s   a  

f a v o r a b l e   r e c e p t i o n   p e r f o r m a n c e   in  i t s   own  way.   H o w e v e r .  

55  t h e   p o l e   t y p e   a n t e n n a   is   n o t h i n g   l e s s   t h a n   an  o b s t a c l e   f o r  

t h e   v e h i c l e   d e s i g n .  

F u r t h e r m o r e ,   t h e   p o l e   t y p e   a n t e n n a   i s   f r e q u e n t l y  
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b e n t   or   d a m a g e d   i n t e n t i o n a l l y   or   c a r e l e s s l y .   In  a d d i t i o n ,  

t h e   p o l e   a n t e n n a   t e n d s   to  p r o d u c e   u n p l e a s a n t   n o i s e s   when  a  

v e h i c l e   on  w h i c h   t he   p o l e   a n t e n n a   i s   m o u n t e d   r u n s   a t   h i g h  

s p e e d s .   I t   i s   l a r g e l y   d e s i r e d   to   o m i t   t h e   p o l e   t y p e   a n t e n n a  

5  f r o m   t h e   v e h i c l e .  

R e c e n t l y ,   t h e r e   i s   i n c r e a s e d   f r e q u e n c y   b a n d s   o f  

b r o a d c a s t   or   c o m m u n i c a t i o n   w a v e s   w h i c h   a r e   to   be  r e c e i v e d   b y  

v e h i c l e - l a d e n   r e c e i v e r s .   A  p l u r a l i t y   of  a n t e n n a   s y s t e m s   a r e  

r e q u i r e d   to  r e c e i v e   w a v e s   in   t h e   r e s p e c t i v e   f r e q u e n c y   b a n d s .  

.0  T h i s   w i l l   f u r t h e r   damage   t h e   a e s t h e t i c   c o n c e p t   f o r   v e h i c l e  

a p p e a r a n c e .   M o r e o v e r ,   t h e   p l u r a l i t y   of  a n t e n n a   s y s t e m s   w i l l  

p r o d u c e   an  e l e c t r i c   i n t e r f e r e n c e   b e t w e e n   t hem  to  r e d u c e  

t h e i r   r e c e p t i o n   p e r f o r m a n c e s   i n t o   v e r y   low  l e v e l .  

Some  e f f o r t s   h a v e   b e e n   made  to   r e m o v e   or   c o n c e a l  

15  t h e   p o l e   t y p e   a n t e n n a .   For   e x a m p l e ,   an  a n t e n n a   w i r e   i s  

a p p l i e d   to  t he   r e a r   w i n d o w   g l a s s   of  a  v e h i c l e .  

A n o t h e r   p r o p o s a l   h a s   b e e n   made  to  d e t e c t   s u r f a c e  

c u r r e n t s   i n d u c e d   by  r e c e i v i n g   b r o a d c a s t   w a v e s   at   t he   body   o f  

a  v e h i c l e .   T h i s   can  a p p a r e n t l y   be  u n d e r s t o o d   to  p r o v i d e   t h e  

20  m o s t   p o s i t i v e   and  e f f i c i e n t   m e a n s   f o r   r e c e i v i n g   b r o a d c a s t  

w a v e s .   H o w e v e r ,   e x p e r i m e n t s   h a s   shown  t h e   f a c t   t h a t   s u c h   a  

p r o p o s a l   was  no t   as  s u p e r i o r   as  be  e x p e c t e d .  

A  f i r s t   p r o b l e m   p r o d u c e d   when  t h e   s u r f a c e   c u r r e n t s  

a r e   to  be  u s e d   to  r e c e i v e   b r o a d c a s t   w a v e s   a t   v e h i c l e - l a d e n  

25  r e c e i v e r s   is   t h a t   t he   s u r f a c e   c u r r e n t s   a r e   n o t   as  s t r o n g   a s  

be  e x p e c t e d .   In  t he   p r i o r   a r t ,   t h e   s u r f a c e   c u r r e n t s   a r e  

m a i n l y   u t i l i z e d   a t   t h e   f r o n t   r o o f   of  t h e   v e h i c l e   b o d y .   I n  
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s p i t e   of  t h i s ,   no  s u f f i c i e n t   s i g n a l   l e v e l   c o u l d   be  o b t a i n e d  

to  u t i l i z e   t h e   s u r f a c e   c u r r e n t s .  

A  s e c o n d   p r o b l e m   i s   t h a t   t h e   s u r f a c e   c u r r e n t s  

i n c l u d e   n o i s e s   a t   v e r y   l a r g e   r a t e .   Such  n o i s e s   a r e   m a i n l y  

5  p r o d u c e d   a t   t h e   i g n i t i o n   s y s t e m   and  c h a r g i n g   r e g u l a t o r  

s y s t e m   of   a  v e h i c l e   e n g i n e   and  t h u s   c a n n o t   be  r e m o v e d   a s  

l o n g   as  t h e   e n g i n e   r u n s .   T h e r e f o r e ,   any   c l e a r   r e c e p t i o n   o f  

b r o a d c a s t   w a v e s   c o u l d   n o t   be  r e a l i z e d   a t   a l l .  

U n d e r   s u c h   d i s a d v a n t a g e o u s   c o n d i t i o n s ,   some  o t h e r  

10  p r o p o s a l s   h a v e   b e e n   m a d e .   For   e x a m p l e ,   J a p a n e s e   P a t e n t  

P u b l i c a t i o n   5 3 - 2 2 4 1 8   d i s c l o s e s   an  a n t e n n a   s y s t e m   u t i l i z i n g  

c u r r e n t s   w h i c h   a r e   i n d u c e d   on  t he   body   of  a  v e h i c l e .   T h e  

a n t e n n a   s y s t e m   c o m p r i s e s   an  e l e c t r i c   i n s u l a t i o n   p r o v i d e d   a t  

a  p o r t i o n   of   t h e   v e h i c l e   body   in   w h i c h   c u r r e n t s   a r e  

15  c o n c e n t r a t e d .   The  a n t e n n a   s y s t e m   a l s o   c o m p r i s e s   a  s e n s o r  

f o r   d i r e c t l y   d e t e c t i n g   t h e   c u r r e n t s   b e t w e e n   t h e   o p p o s i t e  

e n d s   of  t h e   e l e c t r i c   i n s u l a t i o n .   In  s u c h   an  a r r a n g e m e n t ,   i t  

i s   s u r e   t h a t   t h e   a n t e n n a   s y s t e m   can   d e t e c t   p r a c t i c a b l e  

s i g n a l s   w h i c h   a r e   s u p e r i o r   in  S/N  r a t i o .   H o w e v e r ,   t h e  

20  a n t e n n a   s y s t e m   r e q u i r e s   a  p i c k u p   s t r u c t u r e   w h i c h   mus t   b e  

d i s p o s e d   in  a  n o t c h   i n t e n t i o n a l l y   f o r m e d   on  a  p o r t i o n   of  t h e  

v e h i c l e   b o d y .   T h i s   c a n n o t   e n t i r e l y   be  a p p l i e d   to   m a s s -  

p r o d u c t i o n   v e h i c l e s .  

J a p a n e s e   U t i l i t y   Mode l   P u b l i c a t i o n   5 3 - 3 4 8 2 6  

25  d i s c l o s e s   a n o t h e r   a n t e n n a   s y s t e m   c o m p r i s i n g   p i c k u p   c o i l  

means   f o r   d e t e c t i n g   c u r r e n t s   on  t h e   p i l l a r   of  a  v e h i c l e .  

T h i s   a n t e n n a   s y s t e m   i s   a d v a n t a g e o u s   in   t h a t   i t   c a n  
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c o m p l e t e l y   be  c o n t a i n e d   w i t h i n   t he   v e h i c l e   b o d y .   H o w e v e r ,  

the   a n t e n n a   s y s t e m   r e q u i r e s   an  u n d e s i r a b l e   a r r a n g e m e n t  

w h e r e i n   t h e   p i c k u p   c o i l   mus t   be  d i s p o s e d   n e a r   t h e   p i l l a r   i n  

a  d i r e c t i o n   p e r p e n d i c u l a r   to   t h e   l o n g i t u d i n a l   e x t e n t  

t h e r e o f .   M o r e o v e r ,   s u c h   an  a r r a n g e m e n t   c a n n o t   o b t a i n   a n y  

p r a c t i c a b l e   a n t e n n a   o u t p u t   and  i s   b e l i e v e d   as  o n l y   an  i d e a .  

As  can   be  s e e n   f r o m   t h e   f o r e g o i n g ,   t h e   p r i o r   a r t  

does   no t   p r o v i d e   any   p r o p e r   c o n s t r u c t i o n   and  a r r a n g e m e n t   o f  

a  p i c k u p   d e v i c e   w h i c h   a r e   r e q u i r e d   to  e f f e c t   t h e   e f f i c i e n t  

d e t e c t i o n   of   c u r r e n t s   f l o w i n g   on  t h e   v e h i c l e   b o d y   and  t o  

o b t a i n   a  p r a c t i c a b l e   S/N  r a t i o .   R a t h e r ,   e x p e r i m e n t s   s h o w  

t h a t   t h e   a n t e n n a   s y s t e m   u t i l i z i n g   c u r r e n t s   on  t h e   v e h i c l e  

body   is   p r o b a b l y   i n e f f e c t i v e   in   p r i n c i p l e .  

R e c e n t l y ,   TV  s e t s   a r e   i n c r e a s i n g l y   m o u n t e d   o n  

v e h i c l e s   n o t   o n l y   to   r e c e i v e   TV  w a v e s   bu t   a l s o   to   d i s p l a y  

v a r i o u s   d a t a   r e l a t i n g   to  t h e   v e h i c l e s .   In  s u c h   v e h i c l e   TV 

s e t s ,   TV  wave  s i g n a l s   a r e   s e p a r a t e d   i n t o   i m a g e   s i g n a l s   a n d  

v o i c e   s i g n a l s .   When  t h e   v e h i c l e   is   a t   z e r o   s p e e d ,   b o t h   t h e  

image   and  v o i c e   s i g n a l s   a r e   u s e d   in  t he   TV  s e t .   When  t h e  

v e h i c l e   r u n s   a t   s p e e d s   a b o v e   a  p r e d e t e r m i n e d   l e v e l ,   o n l y   t h e  

v o i c e   s i g n a l s   a r e .   o u t p u t t e d   f r o m   t he   TV  s e t .  

Such   v e h i c l e   TV  s e t s   h a v e   a  p r o b l e m   in  t h a t   t h e  

q u a l i t y ,   of  i m a g e   c an   be  r e d u c e d   s i n c e   t he   s t a t e   of   r e c e p t i o n  

is   c h a n g e d   d e p e n d i n g   on  t h e   c o n d i t i o n   of  t h e   v e h i c l e .  

In  o r d e r   to   o v e r c o m e   s u c h   a  p r o b l e m ,   t h e   p r i o r   a r t  

v e h i c l e   TV  s e t   c o m p r i s e s   a  p l u r a l i t y   of  TV  a n t e n n a s  

c o n t r o l l e d   by  a  d i v e r s i t y   r e c e i v i n g   s y s t e m   w h i c h   can   s e l e c t  
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o p t i m u m   TV  a n t e n n a s   d e p e n d i n g   on  t h e   s t a t e   of  r e c e p t i o n .  

In  s u c h   a  c a s e ,   a  p l u r a l i t y   of  TV  a n t e n n a s   a r e  

d i s p o s e d   on  the   b o d y   of   a  v e h i c l e   a t   v a r i o u s   p r e s e l e c t e d  

l o c a t i o n s .   The  d i v e r s i t y   r e c e i v i n g   s y s t e m   i s   e l e c t r i c a l l y  

5  c o n n e c t e d   w i t h   t h e   TV  a n t e n n a s   s u c h   t h a t   t h e y   c a n  

s e l e c t i v e l y   be  u s e d   d e p e n d i n g   on  t h e   s t a t e   of   r e c e p t i o n   f o r  

i m a g e   s i g n a l s   s e p a r a t e d   f r o m   r e c e i v e d   s i g n a l s .   T h e  

d i v e r s i t y   r e c e i v i n g   s y s t e m   i s   a d a p t e d   to   c o m p a r e   t he   i m a g e  

s i g n a l   l e v e l   w i t h   a  r e f e r e n c e   l e v e l   in   s y n c h r o n i s m   w i t h   t h e  

10  v e r t i c a l   b l a n k i n g   i n t e r v a l   of  t h e   i m a g e   s i g n a l s   to  s e l e c t  

o p t i m u m   TV  a n t e n n a s .  

The  d i v e r s i t y   r e c e i v i n g   s y s t e m   a l s o   has   a  p r o b l e m  

in  t h a t   t h e   c o n s t r u c t i o n   and  a r r a n g e m e n t   of  a  p i c k u p   d e v i c e  

r e q u i r e d   to  e f f i c i e n t l y   d e t e c t   c u r r e n t s   i n d u c e d   by  TV  w a v e s  

15  a t   t h e   v e h i c l e   body   and  a l s o   to   -  o b t a i n   a  p r a c t i c a b l e   S / N  

r a t i o   c a n n o t   p r o p e r l y   be  e s t a b l i s h e d .   P a r t i c u l a r l y ,   a  h i g h  

f r e q u e n c y   p i c k u p   u s e d   as  a  TV  a n t e n n a   d o e s   n o t   h a v e   a  g o o d  

h i g h   f r e q u e n c y   d i r e c t i o n a l   p a t t e r n .   And  y e t ,   m u l t i - p a t h  

n o i s e s   t e n d   to  p r o d u c e   on  r e c e p t i o n   of  FM  w a v e s   h a v i n g   h i g h  

20  f r e q u e n c y   b e l o n g i n g   to   VHF  b a n d .  

SUMMARAY  OF  THE  INVENTION 

In  v i e w   of   t h e   a b o v e   p r o b l e m s ,   i t   i s   an  o b j e c t   o f  

t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e   an  a n t e n n a   s y s t e m   f o r  

s m a l l - s i z e   v e h i c l e s ,   w h i c h   can   e f f i c i e n t l y   d e t e c t   c u r r e n t s  

25  i n d u c e d   on  the   body   of   a  v e h i c l e   by  r e c e i v i n g   b r o a d c a s t  

w a v e s   and  d e l i v e r   v e h i c l e -   b o r n e   r e c e i v e r   m e a n s .  

A n o t h e r   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   t o  
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p r o v i d e   a  v e h i c l e   a n t e n n a   s y s t e m   c o m p r i s i n g   a  d i v e r s i t y  

r e c e i v i n g   s y s t e m   w h i c h   can  e f f i c i e n t l y   d e t e c t   c u r r e n t s  

i n d u c e d   on  t h e   b o d y   of  a  v e h i c l e   by  b r o a d c a s t   w a v e s   and  t h e n  

d e l i v e r   v e h i c l e - l a d e n   TV  s e t   m e a n s .  

The  p r i o r   a r t   a n t e n n a   s y s t e m s   i n t e n d   m a i n l y   t o  

r e c e i v e   AM  w a v e s   u n d e r   t h e   b a c k g r o u n d   of  t i m e .   T h i s  

r e s u l t e d   in  a  r e d u c e d   c h a r a c t e r i s t i c   of   r e c e p t i o n   s i n c e   t h e  

w a v e l e n g t h   of  b r o a d c a s t   w a v e s   to   be  r e c e i v e d   i s   too   l o n g .  

The  i n v e n t o r s   a im  a t   t h i s   d e p e n d e n c y   of  f r e g u e n c y   a n d  

n o r m a l l y   u t i l i z e   b r o a d c a s t   w a v e s   h a v i n g   a  f r e q u e n c y   e q u a l   t o  

or   h i g h e r   t h a n   50  MHz  as  w a v e s   to   be  r e c e i v e d   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n ,   s u c h   a  f r e q u e n c y   b e i n g   h i g h e r   t h a n   FM 

f r e q u e n c y .   As  a  r e s u l t ,   r e c e p t i o n   of  s i g n a l s   can   v e r y  

e f f i c i e n t l y   be  made  f r o m   c u r r e n t s   on  t h e   v e h i c l e   b o d y .  

The  i n v e n t o r s   a l s o   a im  a t   t h e   f a c t   t h a t   s u c h  

c u r r e n t s   a r e   d i s t r i b u t e d   on  a  v e h i c l e   b o d y   in  v a r i o u s  

l o c a t i o n s   a t   d i f f e r e n t   r a t e s .   The  p r e s e n t   i n v e n t i o n   i s   t h u s  

c h a r a c t e r i z e d   in   t h a t   a t   l e a s t   one   h i g h   f r e q u e n c y   p i c k u p   i s  

p r o v i d e d   on  t h e   v e h i c l e   b o d y   a t   a  l o c a t i o n   w h e r e i n   c u r r e n t s  

a r e   c o n c e n t r i c a l l y   i n d u c e d   by  b r o a d c a s t   w a v e s   w i t h   l e s s  

n o i s e s .   In  p r e f e r r e d   e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n ,  

s u c h   a  l o c a t i o n   i s   d e t e r m i n e d   on  a  t r u n k   h i n g e   or   r o o f   o f  

t h e   v e h i c l e   b o d y .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   an  a n t e n n a   s y s t e m   o f  

t h e   p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  f i r s t   h i g h   f r e q u e n c y  

p i c k u p   d i s p o s e d   on  a  t r u n k   h i n g e   of  t h e   v e h i c l e   b o d y   a l o n g  

t h e   l e n g t h   t h e r e o f ,   a  s e c o n d   h i g h   f r e q u e n c y   p i c k u p   a r r a n g e d  
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on  a  p o r t i o n   of  t h e   m a r g i n a l   e d g e   of  t he   v e h i c l e   r o o f   on  t h e  

same  s i d e   of  t h e   v e h i c l e   b o d y   as  p o s i t i o n i n g   the   f i r s t  

p i c k u p ,   and  a  s p a c e   d i v e r s i t y   r e c e i v i n g   s y s t e m   f o r  

s e l e c t i v e l y   d e l i v e r i n g   r e c e i v e d   s i g n a l s   to  one  of  t h e   f i r s t  

5  and   s e c o n d   h i g h   f r e q u e n c y   p i c k u p s .  

Where   b o t h   t h e   f i r s t   and  s e c o n d   h i g h   f r e q u e n c y  

p i c k u p s   a r e   d i s p o s e d   on  t h e   v e h i c l e   b o d y   a t   t he   r i g h t - h a n d  

s i d e   t h e r e o f ,   t h e   f i r s t   h i g h   f r e q u e n c y   p i c k u p   w i l l   h a v e   a n  

FM  band   d i r e c t i o n a l   p a t t e r n   h a v i n g   a  r i g h t w a r d   and  f o r w a r d  

10  d i p   and  a  l a t e r a l   d i p   w h i l e   t h e   s e c o n d   h i g h   f r e q u e n c y   p i c k u p  

w i l l   h a v e   a  d i r e c t i o n a l   p a t t e r n   h a v i n g   a  h i g h   s e n s i t i v i t y  

r e l a t i v e   to   t h e   d i p s   in   t h e   f i r s t   p i c k u p .  

On  t h e   c o n t r a r y ,   w h e r e   b o t h   t h e   f i r s t   and  s e c o n d  

p i c k u p s   a r e   l o c a t e d   on  t h e   l e f t - h a n d   s i d e   of  t he   v e h i c l e  

15  b o y d ,   t h e   f i r s t   p i c k u p   w i l l   h a v e   a  l e f t w a r d   and  f o r w a r d   d i p  

and  a  l a t e r a l   d i p   w h i l e   t h e   s e c o n d   p i c k u p   w i l l   h a v e   a  

d i r e c t i o n a l   p a t t e r n   h a v i n g   a  h i g h   s e n s i t i v i t y   r e l a t i v e   t o  

t h e   d i p s   in  t h e   f i r s t   p i c k u p .  

In  s u c h   a  m a n n e r ,   t h e   FM  b a n d   d i r e c t i o n a l   p a t t e r n s  

20  of   t he   f i r s t   and  s e c o n d   h i g h   f r e q u e n c y   p i c k u p s   c o m p l e m e n t  

one   a n o t h e r   w i t h   r e s p e c t   to   t h e   d i p s .   F u r t h e r m o r e ,   s i g n a l s  

to   be  r e c e i v e d   a r e   s e l e c t i v e l y   d e l i v e r e d   to  one  of  t h e   h i g h  

f r e q u e n c y   p i c k u p s   to  p r o v i d e   a  good   s p a c e   d i v e r s i t y   e f f e c t  

s i n c e   t he   p i c k u p s   a r e   s p a c e d   away  f r o m   e a c h   o t h e r   a l o n g   t h e  

25  l e n g t h   of  t h e   v e h i c l e   b o d y .  

In  o r d e r   to  p r o v i d e   an  e f f i c i e n t   d e t e c t i o n ,   e a c h  

of   t he   h i g h   f r e q u e n c y   p i c k u p s   may  be  in   t he   fo rm  of   a  l o o p  

-  7  -  
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a n t e n n a   w h i c h   e l e c t r o m a g n e t   i c a l l y   d e t e c t s   m a g n e t i c   f l u x  

i n d u c e d   by  c u r r e n t s   on  t h e   v e h i c l e   body   o r   an  e l e c t r o d e   t y p e  

a n t e n n a   w h i c h   can   e l e c t r o s t a t i c a l l y   d e t e c t   h i g h   f r e q u e n c y  

s i g n a l s   t h r o u g h   an  e l e c t r o s t a t i c   c a p a c i t y   f o r m e d   b e t w e e n   t h e  

5  l o o p   a n t e n n a   and   t h e   v e h i c l e   b o d y .  

In  a n o t h e r   p r e f e r r e d   e m b o d i m e n t ,   an  a n t e n n a   s y s t e m  

of  t h e   p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  h i g h   f r e q u e n c y   r o o f  

p i c k u p   a p p l i e d   to   a  v e h i c l e   of  s u c h   a  t y p e   t h a t   i t   i n c l u d e s  

an  e d g e   m o l d i n g   m o u n t i n g   r e t a i n e r   s e p a r a t e d   f r o m   a  m a r g i n a l  

10  r o o f   p l a t e ,   f o r   e x a m p l e ,   a  r e a r   w indow  f r a m e   or   an  i n n e r  

h e a d e r   p a n e l .   The  r e t a i n e r   has   a  l e n g t h   w h i c h   can   e a s i l y  

c a u s e s   s u r f a c e   c u r r e n t s   f l o w i n g   on  the   m a r g i n a l   p o r t i o n s   o f  

t he   v e h i c l e   b o d y   to  r e s o n a t e   w i t h   a  f r e q u e n c y   e q u a l   to   o r  

h i g h e r   t h a n   50  MHz.  N a m e l y ,   t h e   l e n g t h   of.  t h e   r e t a i n e r   i s  

15  d e s i g n e d   to   be  s u b s t a n t i a l l y   e q u a l   to  t he   w a v e l e n g t h   of  TV 

b a n d s   . 

In  o r d e r   to  i n c r e a s e   t h e   c o n c e n t r i c i t y   o f  

c u r r e n t s ,   i t   i s   p r e f e r r e d   t h a t   t h e   r e t a i n e r   i s   s p a c e d   a p a r t  

f rom  t h e   m a r g i n a l   r o o f   p l a t e ,   t h a t   i s ,   t h e   r e a r   w i n d o w   f r a m e  

_ 3  
20  or   i n n e r   h e a d e r   p a n e l   by  a  d i s t a n c e   e q u a l   to  a b o u t   2  x  1 0  

x  w a v e l e n g t h .   The  h i g h   f r e q u e n c y   r o o f   p i c k u p   i n c l u d e s   a  

l o o p   a n t e n n a   w h i c h   i s   d i s p o s e d   n e a r   s a i d   e d g e   m o l d i n g  

m o u n t i n g   r e t a i n e r   a l o n g   t h e   l e n g t h   t h e r e o f .  

The  a n t e n n a   s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n   a l s o  

25  c o m p r i s e s   a  h i g h   f r e q u e n c y   p i c k u p   d i s p o s e d   n e a r   a  t r u n k  

h i n g e   of   t h e   v e h i c l e   body   a l o n g   t he   l e n g t h   t h e r e o f .  

In  s u c h   an  a r r a n g e m e n t ,   t he   r o o f   and   t r u n k - h i n g e  

-  o  -  
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p i c k u p s   can  c o m p l e m e n t   e a c h   o t h e r   w i t h   r e s p e c t   to  t h e i r  

s e n s i t i v i t i e s   in  t h e   c h a r a c t e r i s t i c   or  d i r e c t i o n a l   p a t t e r n  

of   t h e   a n t e n n a   s y s t e m   w h i c h   p i c k s   up  s u r f a c e   h i g h   f r e q u e n c y  

c u r r e n t s   i n d u c e d   on  t h e   v e h i c l e   b o d y   by  b r o a d c a s t   w a v e s .  

5  The  e n t i r e   s e n s i t i v i t y   of  t h e   a n t e n n a   s y s t e m   can  f u r t h e r   b e  

i m p r o v e d   by  i n c r e a s i n g   t h e   n u m b e r   of   t h e   r o o f   and  t r u n k -  

h i n g e   h i g h   f r e q u e n c y   p i c k u p s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  i l l u s t r a t e s   a  p r e f e r r e d   e m b o d i m e n t   o f   a  

LO  v e h i c l e   a n t e n n a   s y s t e m   c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n .  

F i g u r e s   2  and  3  i l l u s t r a t e   FM  d i r e c t i o n a l   p a t t e r n s  

of   t h e   h i g h   f r e q u e n c y   p i c k u p s   u s e d   in  t h e   a n t e n n a   s y s t e m  

shown  in  F i g u r e   1 .  

15  F i g u r e   4  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   a n  

e l e c t r o m a g n e t i c   c o u p l i n g   t y p e   l o o p   a n t e n n a   u s e d   as  a  f i r s t  

h i g h   f r e q u e n c y   p i c k u p   w h i c h   i s   m o u n t e d   on  a  t r u n k   h i n g e .  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i e w   of   t h e   t r u n k   h i n g e  

on  w h i c h   t he   p i c k u p   of   F i g u r e   4  i s   m o u n t e d .  

20  F i g u r e   6  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   t h e  

p i c k u p   w h i c h   i s   m o u n t e d   on  t h e   t r u n k   h i n g e   in   a n o t h e r  

m a n n e r .  

F i g u r e   7  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a n  

e l e c t r o m a g n e t i c   c o u p l i n g   t y p e   h i g h   f r e q u e n c y   p i c k u p   u s e d   a s  

25  a  s e c o n d   h i g h   f r e q u e n c y   p i c k u p   w h i c h   i s   m o u n t e d   on  t h e   f r o n t  

m a r g i n   of  a  v e h i c l e   r o o f .  

F i g u r e   8  i s   a  p l a n   v i e w   of   t h e   p i c k u p   shown  i n  

-  9  -  
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F i g u r e   7 .  

F i g u r e   9  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   t h e  

d e t a i l s   of  t h e   p i c k u p   m o u n t e d   on  t he   v e h i c l e   r o o f   as  s h o w n  

in  F i g u r e s   6  and  7 .  

5  F i g u r e   10  i s   a  p e r s p e c t i v e   v i e w   of  t he   e n t i r e  

v e h i c l e   b o d y ,   s h o w i n g   a n o t h e r   a r r a n g e m e n t   of  r o o f   and  t r u n k -  

h i n g e   p i c k u p s   m o u n t e d   on  t h e   v e h i c l e   b o d y .  

F i g u r e   11  i s   a  p e r s p e c t i v e   v i e w   of  a  r o o f   h i g h  

f r e q u e n c y   p i c k u p   d e f i n i n g   a  d i v e r s i t y   a n t e n n a   w h i c h   i s  

10  m o u n t e d   on  t h e   r o o f   p a n e l   n e a r   t h e   r e a r   w i n d o w .  

F i g u r e   12  i s   a  g r a p h   i l l u s t r a t i n g   c h a n g e s   of  t h e  

a n t e n n a   s e n s i t i v i t y   r e l a t i v e   to   v a r i a b l e   gap  b e t w e e n   t h e  

r e a r   w i n d o w   f r a m e   and   t h e   r e t a i n e r .  

F i g u r e   13  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  r o o f   h i g h  

2  5  f r e q u e n c y   p i c k u p   w h i c h   i s   m o u n t e d   on  t h e   r o o f   p a n e l   n e a r   t h e  

f r o n t   w i n d o w .  

F i g u r e   14  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   h i g h  

f r e q u e n c y   p i c k u p s   w h i c h   a r e   m o u n t e d   on  two  t r u n k   h i n g e s .  

F i g u r e   15  i s   a  b l o c k   d i a g r a m   of  a  d i v e r s i t y  

20  c o n t r o l   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n .  

F i g u r e   16  i s   a  d i a g r a m   of  t h e   d e t a i l s   of  t h e   d r i v e  

s t a t e   d i s c r i m i n a t i n g   c i r c u i t   shown  in   F i g u r e   1 5 .  

F i g u r e s   17A  and   17B  i l l u s t r a t e   d i r e c t i o n a l  

p a t t e r n s   of  t h e   h i g h   f r e q u e n c y   r o o f   and  t r u n k - h i n g e   p i c k u p s  

25  in  TV  b a n d s ,   r e s p e c t i v e l y .  

F i g u r e   18  i l l u s t r a t e s   s u r f a c e   c u r r e n t s   I  i n d u c e d  

on  the   v e h i c l e   b o d y   B  by  e x t e r n a l   w a v e s   W. 

-  10  -  
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F i g u r e   19  i s   a  b l o c k   d i a g r a m   s h o w i n g   a  p r o b e   a n d  

a s s o c i a t e d   p r o c e s s i n g   c i r c u i t   f o r   d e t e m i n i n g   t h e  

d i s t r i b u t i o n   of   t h e   s u r f a c e   c u r r e n t s   on  t h e   v e h i c l e   b o d y ,  

t h e   p r o b e   h a v i n g   t h e   same  c o n s t r u c t i o n   as  t h a t   of   a  h i g h  

5  f r e q u e n c y   p i c k u p   a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n .  

F i g u r e   20  i l l u s t r a t e s   an  e l e c t r o m a g n e t i c   c o u p l i n g  

b e t w e e n   t h e   s u r f a c e   c u r r e n t s   I  and  t h e   p i c k u p   l o o p   a n t e n n a .  

F i g u r e   21  i l l u s t r a t e s   t h e   d i r e c t i o n a l   p a t t e r n   o f  

t h e   l o o p   a n t e n n a   shown  in  F i g u r e   2 0 .  

10  F i g u r e   22  i l l u s t r a t e s   t h e   d i s t r i b u t i o n   of  s u r f a c e  

c u r r e n t s   on  t h e   v e h i c l e   b o d y .  

F i g u r e   23  i l l u s t r a t e s   t h e   d i r e c t i o n s   of   t h e  

s u r f a c e   c u r r e n t s   f l o w i n g   on  t h e   v e h i c l e   b o d y .  

F i g u r e s   24,   25  and  26  a r e   g r a p h s   s h o w i n g   t h e  

^5  d i s t r i b u t i o n s   of  s u r f a c e   c u r r e n t s   on  t h e   v e h i c l e   b o d y   a l o n g  

v a r i o u s   s e c t i o n s   shown  in  F i g u r e   2 2 .  

DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

L o c a t i o n   of  High   F r e q u e n c y   P i c k u p  

R e f e r r i n g   f i r s t   to  F i g u r e s   1 8 - 2 3 ,   t h e r e   i s  

20  i l l u s t r a t e d   a  p r o c e s s   of  m e a s u r i n g   t h e   d i s t r i b u t i o n   of  h i g h  

f r e q u e n c y   c u r r e n t s   and  d e t e r m i n i n g   t h e   m o s t   e f f i c i e n t  

l o c a t i o n   a t   w h i c h   an  a n t e n n a   s y s t e m   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n   can   p r e f e r a b l y   be  m o u n t e d   on  t h e   b o d y   of  a  

v e h i c l e .  

25  F i g u r e   18  s h o w s   t he   f a c t   t h a t   when  e x t e r n a l   w a v e s  

W  s u c h   as  b r o a d c a s t   w a v e s   p a s s e s   t h r o u g h   t h e   v e h i c l e   b o d y   o f  

c o n d u c t i v e   m e t a l   m a t e r i a l ,   s u r f a c e   c u r r e n t s   I  a r e   i n d u c e d   o n  
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t he   v e h i c l e   b o d y   a t   v a r i o u s   l o c a t i o n s   d e p e n d i n g   on  t h e  

i n t e n s i t y   o f   t h e   e x t e r n a l   w a v e s   W.  The  p r e s e n t   i n v e n t i o n  

i n t e n d s   to   u t i l i z e   o n l y   w a v e s   h a v i n g   a  f r e q u e n c y   e q u a l   t o  

and  h i g h e r   t h a n   50  MHz  and  b e l o n g i n g   to   r e l a t i v e l y   h i g h  

5  f r e q u e n c y   b a n d s   s u c h   as  FM  b a n d s ,   TV  b a n d s   and  o t h e r s .  

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   a n  

a n t e n n a   s y s t e m   i s   c h a r a c t e r i z e d   by  p i c k u p   means   f o r   s u c h  

p a r t i c u l a r   h i g h   f r e q u e n c y   b a n d s ,   w h i c h   i s   d i s p o s e d   on  t h e  

v e h i c l e   b o d y   a t   a  l o c a t i o n   w h i c h   i s   d e t e r m i n e d   by-  m e a s u r i n g  

LO  t h e   d i s t r i b u t i o n   of  s u r f a c e   c u r r e n t s   i n d u c e d   on  t h e   v e h i c l e  

body   and  in   w h i c h   t h e   s u r f a c e   c u r r e n t s   a r e   c o n c e t r i c a l l y  

i n d u c e d   w i t h   l e s s   n o i s e s .  

The  d i s t r i b u t i o n   of  s u r f a c e   c u r r e n t s   i s   d e t e r m i n e d  

by  a c t u a l l y   m e a s u r i n g   i n t e n s i t i e s   of  c u r r e n t   on  t h e   v e h i c l e  

15  body   a t   v a r i o u s   l o c a t i o n s   and  by  u s i n g   a  c o m p u t e r  

s i m u l a t i o n .   The  p r e s e n t   i n v e n t i o n   u t i l i z e s   a  p r o b e  

c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t h e   same  p r i n c i p l e   as  t h a t   o f  

h i g h   f r e q u e n c y   p i c k u p   means   w h i c h   i s   to   be  d i s p o s e d   on  t h e  

v e h i c l e   b o d y   a t   v a r i o u s   d e s i r e d   l o c a t i o n s   as  w i l l   b e  

20  d e s c r i b e d .   The  p r o b e   i s   moved  t h r o u g h   t h e   e n t i r e   s u r f a c e  

a r e a   of  t h e   v e h i c l e   body   w h i l e   c h a n g i n g   i t s   o r i e n t a t i o n   a t  

e a c h   l o c a t i o n .   T h u s ,   t h e   s u r f a c e   c u r r e n t s   can   e x a c t l y   b e  

m e a s u r e d   on  t h e   v e h i c l e   b o d y   t h r o u g h o u t   t h e   s u r f a c e   a r e a  

t h e r o f   . 

25  R e f e r r i n g   to  F i g u r e   19,  t h e r e   i s   shown  a  p r o b e   P 

c o m p r i s i n g   a  c a s i n g   10  of  a  c o n d u c t i v e   m a t e r i a l   f o r  

p r e v e n t i n g   t h e   e n t r y   of  e x t e r n a l   w a v e s   and  a  l o o p   c o i l   12 
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l o c a t e d   w i t h i n   t he   c a s i n g   10.  The  c a s i n g   10  i s   p r o v i d e d  

w i t h   an  o p e n i n g   10a  t h r o u g h   w h i c h   a  p o r t i o n   of  t h e   l o o p   c o i l  

12  i s   e x p o s e d   e x t e r n a l l y .   The  e x p o s e d   p o r t i o n   of   t he   l o o p  

c o i l   12  i s   p o s i t i o n e d   c l o s e   to  t h e   s u r f a c e   of   t he   v e h i c l e  

5  b o d y   B  s u c h   t h a t   a  m a g n e t i c   f l u x   i n d u c e d   by  t h e   s u r f a c e  

c u r r e n t s   on  t he   v e h i c l e   b o d y   c a n   be  d e t e c t e d   by  t h e   l o o p  

c o i l   12.  The  l o o p   c o i l   12  i s   e l e c t r i c a l l y   c o n n e c t e d   w i t h  

t h e   c a s i n g   10  t h r o u g h   a  s h o r t - c i r c u i t i n g   l i n e   14.   The  l o o p  

c o i l   12  i n c l u d e s   a  c a p a c i t o r   22  w h i c h   f u n c t i o n s   to  r e s o n a t e  

10  t h e   f r e q u e n c y   of  t he   l o o p   c o i l   12  w i t h   a  f r e q u e n c y   to   b e  

m e a s u r e d   f o r   an  i m p r o v e d   p i c k - u p   e f f i c i e n c y .  

When  t h e   p r o b e   P  i s   moved   a l o n g   t h e   s u r f a c e   of   t h e  

v e h i c l e   b o d y   B  and  a n g u l a r l y   r o t a t e d   a t   t h e   e a c h   p o i n t   o f  

m e a s u r e m e n t ,   t h e   d i s t r i b u t i o n   and   o r i e n t a t i o n   of   t h e   s u r f a c e  

15  c u r r e n t s   can   be  e x a c t l y   be  d e t e r m i n e d   on  t h e   v e h i c l e   b o d y .  

R e f e r r i n g   a g a i n   to  F i g u r e   19,  t h e   o u t p u t   of   t h e   p r o b e   P  i s  

a m p l i f i e d   by  a  h i g h   f r e q u e n c y   v o l t a g e   a m p l i f i e r   24  t h e  

o u t p u t   v o l t a g e   of   w h i c h   in  t u r n   i s   d i s p l a y e d   a t   a  h i g h  

f r e q u e n c y   v o l t a g e   m e t e r   26  and  a t   t h e   same  t i m e   r e c o r d e d   b y  

20  an  XY  r e c o r d e r   28  as  a  s u r f a c e   c u r r e n t   v a l u e   on  t h e   v e h i c l e  

b o d y   a t   t h e   r e s p e c t i v e   one   of  v a r i o u s   l o c a t i o n s .   The  XY 

r e c o r d e r   28  a l s o   r e c e i v e s   a  s i g n a l   i n d i c a t i v e   of   t h e  

c o r r e s p o n d i n g   l o c a t i o n   on  t h e   v e h i c l e   b o d y   f rom  a  

p o t e n t i o m e t e r   30.   T h u s ,   t h e   d i s t r i b u t i o n   of   s u r f a c e  

25  c u r r e n t s   on  t he   v e h i c l e   body   can   be  d e t e r m i n e d   a t   t h e   XY 

r e c o r d e r   2 8 .  

F i g u r e   20  s h o w s   a  d e c l i n a t i o n   9  b e t w e e n   t h e  
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s u r f a c e   h i g h   f r e q u e n c y   c u r r e n t s   I  and  t he   l o o p   c o i l   12  o f  

the   p r o b e   P.  As  s h o w n ,   a  m a g n e t i c   f l u x   0  i n d u c e d   by  t h e  

s u r f a c e   c u r r e n t s   I  i n t e r s e c t s   t h e   l o o p   c o i l   12  to  p r o d u c e   a  

v o l t a g e   to   be  d e t e c t e d   V  a t   t h e   l o o p   c o i l   12.   As  can   b e  

5  s e e n   f rom  F i g u r e   21,   t h e   max imum  v o l t a g e   i s   p r o v i d e d   w h e n  

t h e   d e c l i n a t i o n   0  i s   e q u a l   to   z e r o ,   t h a t   i s ,   when  t h e  

s u r f a c e   c u r r e n t s   I  a r e   p a r a l l e l   to  t he   l o o p   c o i l   12  of  t h e  

p r o b e .   When  t h e   maximum  v o l t a g e   i s   o b t a i n e d   by  r o t a t i n g   t h e  

p r o b e   P  a t   e a c h   p o i n t   of  m e a s u r e m e n t ,   t he   o r i e n t a t i o n   of  t h e  

10  s u r f a c e   c u r r e n t s   I  can   be  known   a t   t h a t   p o i n t   o f  

m e a s u r e m e n t   . 

F i g u r e s   22  and  23  show  t h e   m a g n i t u d e   a n d  

o r i e n t a t i o n   of   t h e   s u r f a c e   h i g h   ^ f r e q u e n c y   c u r r e n t s   p r o d u c e d  

on  t h e   v e h i c l e   b o d y   a t   t h e   r e s p e c t i v e   l o c a t i o n s   by  e x t e r n a l  

15  w a v e s   h a v i n g   a  f r e q u e n c y   e q u a l   to   80  MHz,  t h e   m a g n i t u d e   a n d  

o r i e n t a t i o n   of   t h e   s u r f a c e   c u r r e n t s   b e i n g   d e t e r m i n e d   f r o m  

t h e   a c t u a l   o p e r a t i o n   of  t h e   p r o b e   P  and  by  t he   use   of  a  

c o m p u t e r   s i m u l a t i o n .   As  s e e n   f r o m   F i g u r e   22,  t he   m a g n i t u d e  

of  t h e   s u r f a c e   c u r r r e n t s   b e c o m e s   maximum  a t   t h e   m a r g i n a l  

20  p o r t i o n s   of  t h e   f l a t   p a n e l s   of   t h e   v e h i c l e   body   and  m i n i m u m  

a t   t h e   c e n t r a l   p o r t i o n s   of  t h e s e   f l a t   p a n e l s .  

As  s e e n   f r o m   F i g u r e   23,   i t   i s   f u r t h e r   u n d e r s t o o d  

t h a t   t h e   s u r f a c e   c u r r e n t s   a r e   c o n c e n t r i c a l l y   i n d u c e d   in  t h e  

d i r e c t i o n   p a r a l l e l   to  e a c h   of   t h e   m a r g i n a l   e d g e s   of  t h e  

25  v e h i c l e   b o d y   o r   a l o n g   t h e   c o n n e c t i o n   b e t w e e n   e a c h   a d j a c e n t  

f l a t   p a n e l s .  

More  s t u d y i n g   t h e   d i s t r i b u t i o n   of  t h e   s u r f a c e  
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c u r r e n t s   i n d u c e d   on  t h e   v e h i c l e   b o d y   a l o n g   the   l o n g i t u d i n a l  

a x i s   shown  by  d o t t e d   l i n e   in   F i g u r e   22,  t h e r e   a r e   f o u n d   s u c h  

s e c t i o n a l   d i s t r i b u t i o n s   as  shown  in  F i g u r e s   2 4 - 2 6 .  

F i g u r e   24  shows   a  s e c t i o n a l   d i s t r i b u t i o n   o f  

s u r f a c e   c u r r e n t s   a l o n g   a  l o n g i t u d i n a l   s e c t i o n   A  -  B  on  t h e  

t r u n k   l i d .   As  s e e n   f r o m   t h i s   g r a p h ,   t h e   s u r f a c e   c u r r e n t s  

a r e   maximum  a t   t h e   o p p o s i t e   e n d s .   I t   i s   t h e r e f o r e  

u n d e r s t o o d   t h a t   i f   a  h i g h   f r e q u e n c y   p i c k u p   i s   d i s p o s e d   a t   a  

p o r t i o n   of   t h e   m a r g i n   of   t h e   t r u n k   l i d ,   f o r   e x a m p l e ,   one  o f  

t r u n k   h i n g e s ,   t h e   c o n c e n t r i c   c u r r e n t s   c an   e f f e c t i v e l y   b e  

d e t e c t e d .  

F i g u r e   25  shows   a  s e c t i o n a l   d i s t r i b u t i o n   o f  

s u r f a c e   c u r r e n t s   a l o n g   t h e   f r o n t   r o o f   of   t h e   v e h i c l e   b o d y  

and  a l s o   F i g u r e   26  s h o w s   a  s e c t i o n a l   d i s t r i b u t i o n   of  s u r f a c e  

c u r r e n t s   a l o n g   t h e   e n g i n e   hood  of   t h e   v e h i c l e   body .   I t   i s  

s i m i l a r l y   u n d e r s t o o d   t h a t   t he   m a g n i t u d e   of   t he   s u r f a c e  

c u r r e n t s   b e c o m e s   maximum  the   o p p o s i t e   e n d s   of   the   f r o n t   r o o f  

5r  e n g i n e   h o o d .  

I t   i s   t h u s   a p p a r e n t   t h a t   a  good   s e n s i t i v i t y   can  b e  

a r o v i d e d   i f   t h e   h i g h   f r e q u e n c y   p i c k u p   a c c o r d i n g   to  t h e  

j r e s e n t   i n v e n t i o n   i s   d i s p o s e d   on  t h e   v e h i c l e   body  n e a r   o n e  

>f  t h e   r e s p e c t i v e   m a r g i n s   t h e r e o f .  

I t   i s   a l s o   of  c o u r s e   t h a t   t h e   h i g h   f r e q u e n c y  

) i c k u p   of  t he   p r e s e n t   i n v e n t i o n   may  s i m i l a r l y   be  a p p l i e d   t o  

i  p i l l a r   or   f e n d e r   in   p l a c e   of   t h e   t r u n k   h i n g e   and  f r o n t  

r o o f .  

Where   t h e   h i g h   f r e q u e n c y   p i c k u p   of   the   p r e s e n t  
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i n v e n t i o n   i s   l o c a t e d   n e a r   t h e   m a r g i n a l   e d g e   of  t he   v e h i c l e  

b o d y ,   f o r   e x a m p l e ,   s u c h   t h a t   t h e   l e n g t h   of  the   l o o p   a n t e n n a  

e x t e n d s   p a r a l l e l   to  t h e   l e n g t h   of   t h e   m a r g i n a l   e d g e ,   i t   i s  

p r e f e r r e d   t h a t   t h e   p i c k u p   i s   s p a c e d   a p a r t   f r o m   t h e   m a r g i n a l  

5  e d g e   w i t h i n   a  r a n g e   d e p e n d i n g   on  t h e   c a r r i e r   f r e q u e n c y   o f  

b r o a d c a s t   w a v e s   to   be  r e c e i v e d   to   p r o v i d e d   a  v e r y   g o o d  

p r a c t i c a b l e   s e n s i t i v i t y .  

As  be  d e s c r i b e d   h e r e i n b e f o r e ,   t h e   s e c t i o n a l  

d i s t r i b u t i o n s   of  s u r f a c e   c u r r e n t s   shown  in  F i g u r e s   2 4 - 2 6   a r e  

10  f o r   FM  b r o a d c a s t   w a v e s   h a v i n g   a  f r e q u e n c y   e q u a l   to  80  MHz. 

The  m a g n i t u d e   of   t h e   s u r f a c e   c u r r e n t s   i f   d e c r e a s e d   as  t h e  

d i s t a n c e   f r o m   t h e   m a r g i n a l   e d g e   of   t h e   v e h i c l e   b o d y   i s  

i n c r e a s e d .   C o n s i d e r i n g   a  l o w e r   " l i m i t   of   6  dB  or   l e s s   t o  

w h i c h   a  good   s e n s i t i v i t y   can   a c t u a l l y   be  p r o v i d e d ,   i t   i s  

25  u n d e r s t o o d   f r o m   F i g u r e s   2 4 - 2 6   t h a t   i f   t h e   d i s t a n c e   f r o m   t h e  

m a r g i n a l   v e h i c l e   e d g e   i s   w i t h i n   4 . 5   cm,  v e r y   g o o d  

s e n s i t i v i t y   can   be  o b t a i n e d .  

T h e r e f o r e ,   t h e   a n t e n n a   s y s t e m   w i l l   h a v e   a  

s u f f i c i e n t   p e r f o r m a n c e   f o r   a  c a r r i e r   f r e q u e n c y   of   80  MHz  i n  

20  p r a c t i c e   i f   i t s   h i g h   f r e q u e n c y   p i c k u p   is   d i s p o s e d   on  t h e  

v e h i c l e   b o d y   a t   a  p o s i t i o n   s p a c e d   a p a r t   f r o m   t h e   m a r g i n a l  

e d g e   t h e r e o f   w i t h i n   a  r a n g e   of   d i s t a n c e   e q u a l   to   4 .5   c m .  

From  r e s u l t s   of   t h e   c o m p u t e r   s i m u l a t i o n   a n d  

e x p e r i m e n t s ,   i t   i s   r e c o g n i z e d   t h a t   s u c h   a  r a n g e   of  d i s t a n c e  

25  d e p e n d s   on  t h e   l e v e l   of   t h e   c a r r i e r   f r e q u e n c y   in  an  i n v e r s e  

p r o p o r t i o n a l   r e l a t i o n   t h e r e b e t w e e n .  

T h u s ,   t h e   p r e s e n t   i n v e n t i o n   can   be  d e f i n e d   t h a t   a  
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good   r e c e p t i o n   can   be  o b t a i n e d   f o r   e a c h   of   v a r i o u s   c a r r i e r  

f r e q u e n c i e s   i f   t h e   d i s t a n c e   of  a  h i g h   f r e q u e n c y   p i c k u p   f r o m  

t h e   m a r g i n a l   p o r t i o n   of  a  m e t a l l i c   p a n e l   on  t h e   v e h i c l e   b o d y  

i s   w i t h i n   a  r a n g e :  

5  12  x  10*"3  c / f   ( m )  

w h e r e   c  i s   t h e   v e l o c i t y   of   l i g h t   and  f  i s   t he   c a r r i e r  

f r e q u e n c y .  

B r i e f l y ,   t h e   a n t e n n a   s y s t e m   of   t h e   p r e s e n t  

i n v e n t i o n   can   h a v e   a  good  r e c e p t i o n   i f   i t s   h i g h   f r e q u e n c y  

10  p i c k u p   i s   d i s p o s e d   on  t he   v e h i c l e   body   n e a r   t he   m a r g i n a l  

p o r t i o n   t h e r e o f   w i t h i n   t he   a f o r e m e n t i o n e d   r a n g e   of  d i s t a n c e .  

For   a  c a r r i e r   f r e q u e n c y   e q u a l   to   100  MHz,  t he   h i g h  

f r e q u e n c y   p i c k u p   i s   p r e f e r a b l y   d i s p o s e d   s p a c e d   f rom  t h e  

m a r g i n a l   p o r t i o n   of   t h e   v e h i c l e   b o d y   w i t h i n   a  d i s t a n c e   e q u a l  

L5  to   3 . 6   cm.  As  t h e   c a r r i e r   f r e q u e n c y   f  i n c r e a s e s ,   t he   h i g h  

f r e q u e n c y   p i c k u p   s h o u l d   be  d i s p o s e d   on  t h e   v e h i c l e   body   a t   a  

l o c a t i o n   c l o s e r   to  t he   m a r g i n a l   p o r t i o n   t h e r e o f .  

Where   h i g h   f r e q u e n c y   p i c k u p s   a r e   r e s p e c t i v e l y  

l o c a t e d   n e a r   t he   m a r g i n a l   p o r t i o n s   of  t he   v e h i c l e   body   t o  

0  r e c e i v e   b r o a d c a s t   w a v e s   as  d e s c r i b e d   h e r e i n b e f o r e ,   t he   h i g h  

f r e q u e n c y   p i c k u p s   w i l l   h a v e   d i r e c t i o n a l   a n t e n n a   p a t t e r n s  

d i f f e r e n t   f rom  one  a n o t h e r .  

The  p r e s e n t   i n v e n t i o n   i s   f u r t h e r   c h a r a c t e r i z e d   i n  

t h a t   s u c h   h i g h   f r e q u e n c y   p i c k u p s   h a v i n g   d i f f e r e n t  

5  d i r e c t i o n a l   p a t t e r n s   a r e   c o m b i n e d   w i t h   a  d i v e r s i t y   r e c e i v i n g  

s y s t e m   to  r e c e i v e   b r o a d c a s t   w a v e s   u n d e r   a  good  c o n d i t i o n   a t  

a l l   t i m e s .   To  t h i s   e n d ,   a  d i v e r s i t y   t y p e   a n t e n n a   s y s t e m  



^ c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  f i r s t   h i g h  

r e q u e n c y   p i c k u p   d i s p o s e d   on  t h e   v e h i c l e   body   a t   one  t r u n k  

i n g e   a l o n g   t h e   l e n g t h   t h e r e o f   and  a  s e c o n d   h i g h   f r e q u e n c y  

i c k u p   d i s p o s e d   on  t h e   v e h i c l e   b o d y   n e a r   t h e   m a r g i n a l   e d g e  

f  t he   r o o f   p r e f e r a b l y   on  t h e   same  s i d e   as  s a i d   one   t r u n k  

i n g e .  

MBODIMENT 

R e f e r r i n g   now  to  F i g u r e   1,  t h e r e   i s   shown  a  

r e f e r r e d   e m b o d i m e n t   of   an  a n t e n n a   s y s t e m   a c c o r d i n g   to   t h e  

r e s e n t   i n v e n t i o n   c h a r a c t e r i z e d   by  a  f i r s t   h i g h   f r e q u e n c y  

• i c k u p   32  d i s p o s e d   on  t h e   v e h i c l e   body   a t   a  r i g h t - h a n d   t r u n k  

t i n g e   34a  a l o n g   t h e   l e n g t h   t h e r e o f   and  a  s e c o n d   h i g h  

■ r e q u e n c y   p i c k u p   138  d i s p o s e d   on  t h e   v e h i c l e   b o d y   n e a r   t h e  

r i g h t - h a n d   m a r g i n a l   e d g e   of   t h e   f r o n t   r o o f   132  a l o n g   t h e  

Leng th   t h e r e o f .  

F i g u r e   2  s h o w s   t h e   FM  d i r e c t i o n a l   p a t t e r n s   of   t h e  

E i r s t   h i g h   f r e q u e n c y   p i c k u p   32  m o u n t e d   on  t h e   r i g h t - h a n d  

t r u n k   h i n g e   3 4 a .   I t   i s   a p p a r e n t   f rom  t h i s   f i g u r e   t h a t   t h e  

f i r s t   h i g h   f r e q u e n c y   p i c k u p   32  h a v e   d i p s   a t   t h e   r i g h t w a r d  

and  f o r w a r d   p o s i t i o n   and   a t   t h e   l a t e r a l   p o s i t i o n .  

F i g u r e   3  s h o w s   t h e   FM  d i r e c t i o n a l   p a t t e r n   of   t h e  

s e c o n d   h i g h   f r e q u e n c y   p i c k u p   138  d i s p o s e d   n e a r   t h e   r i g h t -  

hand   m a r g i n a l   e d g e   of   t h e   f r o n t   r o o f   132 .   I t   i s   a p p a r e n t  

f rom  t h i s   f i g u r e   t h a t   t h e   s e c o n d   h i g h   f r e q u e n c y   p i c k u p   1 3 8  

has   a  h i g h   s e n s i t i v i t y   f o r   t h e   d i p   d i r e c t i o n s   of  t h e   f i r s t  

h i g h   f r e q u e n c y   p i c k u p   3 2 .  

T h u s ,   by  c o m b i n i n g   t h e   f i r s t   and  s e c o n d   h i g h  
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f r e q u e n c y   p i c k u p s   32  and  138  w i t h   a  d i v e r s i t y   r e c e i v i n g  

s y s t e m ,   t h e   f i r s t   and  s e c o n d   p i c k u p s   can   c o m p l e m e n t   e a c h  

o t h e r   w i t h   r e s p e c t   to   t h e i r   d i r e c t i o n a l   p a t t e r n s   to  p r o v i d e  

a  good   r e c e p t i o n   of   FM  w a v e s .  

5  The  f i r s t   and  s e c o n d   h i g h   f r e q u e n c y   p i c k u p s   32  a n d  

138  a r e   s p a c e d   a p a r t   f r o m   e a c h   o t h e r   by  a  d i s t a n c e   e q u a l   t o  

a b o u t   2  m e t e r s   in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of   t h e   v e h i c l e  

b o d y .   T h i s   i s   v e r y   e f f e c t i v e   in  a  s p a c e   d i v e r s i t y   f o r   FM 

b a n d s   s i n c e   t h e   w a v e l e n g t h   of   FM  w a v e s   i s   e q u a l   to  a b o u t   4 

10  m e t e r s .  

A l t h o u g h   t he   e m b o d i m e n t   shown  in  F i g u r e   1  has   b e e n  

d e s c r i b e d   as  to  t h e   r i g h t - h a n d   p o r t i o n   of   t h e   v e h i c l e   b o d y  

on  w h i c h   t h e   f i r s t   and  s e c o n d   h i g h   f r e q u e n c y   p i c k u p s   32  a n d  

138  a r e   m o u n t e d ,   t h e s e   p i c k u p s   may  s i m i l a r l y   be  m o u n t e d   o n  

15  t h e   l e f t - h a n d   t r u n k   h i n g e   and  t h e   l e f t - h a n d   r o o f   p o r t i o n   o f  

t h e   v e h i c l e   b o d y ,   r e s p e c t i v e l y .   In  s u c h   a  c a s e ,   t he   f i r s t  

and   s e c o n d   h i g h   f r e q u e n c y   p i c k u p s   32  and   138  w i l l   h a v e  

d i r e c t i o n a l   p a t t e r n s   c o m p l e t e l y   i n v e r s e d   f r o m   t h o s e   o f  

F i g u r e s   2  and  3  in  t h e   r i g h t - t o - l e f t   d i r e c i t o n .   H o w e v e r ,  

20  t h e   f i r s t   and  s e c o n d   p i c k u p s   32  and  138  w i l l   s i m i l a r l y  

c o m p l e m e n t   e a c h   o t h e r   w i t h   r e s p e c t   to   t h e i r   d i r e c t i o n  

p a t t e r n s   to  p r o v i d e   an  i m p r o v e d   s p a c e   d i v e r s i t y   r e c e i v i n g  

a n t e n n a   s y s t e m . .  

Wi th   r e f e r e n c e   to   F i g u r e   1,  t h e r e   w i l l   now  b e  

25  d e s c r i b e d   a  c i r c u i t   f o r   a u t o m a t i c a l l y   s e l e c t i n g   one  of   t h e  

f i r s t   and  s e c o n d   h i g h   f r e q u e n c y   p i c k u p s   32  and  138  w h i c h   c a n  

more   s e n s i t i v e l y   r e c e i v e   b r o a d c a s t   w a v e s .  
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The  o u t p u t s   of  t h e   f i r s t   and  s e c o n d   h i g h   f r e q u e n c y  

p i c k u p s   32  and  138  a r e   c o n n e c t e d   w i t h   a  h i g h   f r e q u e n c y  

a m p l i f y i n g   c i r c u i t   42  t h r o u g h   c o a x i a l   c a b l e s   v i a   a  s w i t c h  

c i r c u i t   40 .   The  s w i t c h   c i r c u i t   40  is   a c t u a t e d   by  t h e   o u t p u t  

5  of   a  T - t y p e   f l i p   f l o p   44  to   s e l e c t i v e l y   c o n n e c t   one  of  t h e  

h i g h   f r e q u e n c y   p i c k u p s   32  o r   138  w i t h   t h e   h i g h   f r e q u e n c y  

a m p l i f y i n g   c i r c u i t   42 .   The  o u t p u t   of  t h e   a m p l i f y i n g   c i r c u i t  

42  i s   s u p p l i e d   to   a  d e t e c t i o n   c i r c u i t   50  t h r o u g h   a n  

i n t e r m e d i a t e   f r e q u e n c y   a m p l i f y i n g   c i r c u i t   48  w h i c h   i s  

10  c o n n e c t e d   w i t h   a  l o c a l   o s c i l l a t o r   46.   At  t h e   d e t e c t i o n  

c i r c u i t   50,   o n l y   v o i c e   s i g n a l s   a r e   t a k e n   o u t   f r o m   t he   o u t p u t  

s i g n a l s   of   t h e   h i g h   f r e q u e n c y   a m p l i f y i n g   c i r c u i t   4 2 .  

The  v o i c e   s i g n a l s   a r e   t h e n   s e p a r a t e d   i n t o  

r i g h t - h a n d   o u t p u t   s i g n a l s   and  l e f t - h a n d   o u t p u t   s i g n a l s   by  a  

15  m u l t i p l e x e r   52 .   The  r i g h t -   and  l e f t - h a n d   o u t p u t   s i g n a l s   a r e  

r e p r o d u c e d   a t   r i g h t -   and  l e f t - h a n d   s p e a k e r s   56R  and  5 6 L  

t h r o u g h   r i g h t -   and   l e f t - h a n d   a m p l i f i e r s   54R  and  5 4 L ,  

r e s p e c t i v e l y .  

The  o u t p u t   s i g n a l s   f rom  t he   i n t e r m e d i a t e   f r e q u e n c y  

20  a m p l i f i e r   48  a r e   c o m p a r e d   w i t h   i t s   t h r e s h o l d   s e t   in  a  

c o m p a r a t o r   58.   I f   t h e   o u t p u t   l e v e l   of   t h e   a m p l i f i e r   48  i s  

l o w e r   t h a n   t h e   t h r e s h o l d   to   i n d i c a t e   t h a t   t h e   s e n s i t i v i t y   i n  

e i t h e r   of   t h e   h i g h   f r e q u e n c y   p i c k u p   32  o r   138  d e c r e a s e s  

b e y o n d   a  p r e d e t e r m i n e d   l e v e l ,   t h e   c o m p a r a t o r   58  g e n e r a t e s   a  

25  t r i g g e r   o u t p u t   u s e d   to  i n v e r t   t he   o u t p u t   of   t h e   T - t y p e   f l i p  

f l o p   4 4 .  

When  t h e   o u t p u t   of   t h e   f l i p   f l o p   44  i s   i n v e r t e d .  
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t h e   s w i t c h   c i r c u i t   40  i s   s h i f t e d   to   s e l e c t   one  of  t he   h i g h  

f r e q u e n c y   p i c k u p s   32  or   138  w h i c h   can   more   s e n s i t i v e l y  

r e c e i v e   b r o a d c a s t   w a v e s .  

In  s u c h   a  m a n n e r ,   a  s p a c e   d i v e r s i t y   r e c e i v i n g  

5  a n t e n n a   s y s t e m   w i l l   be  d e f i n e d   by  t h e   f i r s t   h i g h   f r e q u e n c y  

p i c k u p   32  on  t h e   t r u n k   h i n g e   34a  o f   t h e   v e h i c l e   body  and  t h e  

s e c o n d   h i g h   f r e q u e n c y   p i c k u p   138  on  t h e   m a r g i n a l   p o r t i o n   o f  

t h e   f r o n t   r o o f ,   t he   f i r s t   and  s e c o n d   p i c k u p s   c o m p l e m e n t i n g  

e a c h   o t h e r   w i t h   r e s p e c t   to  t h e i r   d i r e c t i o n a l   p a t t e r n s   t o  

10  a l w a y s   p r o v i d e   t h e   a u t o m a t i c a l l y   s e l e c t e d   a n t e n n a   h a v i n g   a  

good   s e n s i t i v i t y .  

F i r s t   H igh   F r e q u e n c y   P i c k u p  

F i g u r e s   4-6   i l l u s t r a t e "   t h e   d e t a i l s   of  the   f i r s t  

h i g h   f r e q u e n c y   p i c k u p   32  m o u n t e d   on  t h e   t r u n k   h i n g e   3 2 a .  

15  G e n e r a l l y ,   s u r f a c e   c u r r e n t s   a r e   c o n c e n t r i c a l l y   i n d u c e d   o n  

t h e   t r u n k   h i n g e s   by  b r o a d c a s t   w a v e s   h a v i n g   a  f r e q u e n c y  

b e l o n g i n g   to  FM  b a n d s   w i t h   a  d e n s i t y   e q u a l   to  or  h i g h e r   t h a n  

t h o s e   of  o t h e r   v e h i c l e   p a r t s .   T h i s   d e n s i t y   i s   i n c r e a s e d   a s  

t h e   l e v e l   of  t he   f r e q u e n c y   i n c r e a s e s .   A c c o r d i n g l y ,   s u r f a c e  

20  c u r r e n t s   can   u n e x p e c t e d l y   be  d e t e c t e d   f r o m   t he   t r u n k   h i n g e s  

w h i c h   was  n o t   r e c o g n i z e d   to   h a v e   s u r f a c e   c u r r e n t s   s u f f i c i e n t  

to   be  d e t e c t e d   f o r   b r o a d c a s t   w a v e s   b e l o n g i n g   to  AM  b a n d s .  

The  t r u n k   h i n g e s   a r e   a d v a n t a g e o u s   in   t h a t   s i n c e   t h e y   a r e  

r e m o t e   f rom  t h e   e n g i n e ,   t h e y   a r e   d i f f i c u l t   to  be  a d v e r s e l y  

25  a f f e c t e d   by  n o i s e s   f rom  t he   v e h i c l e   b o d y .   T h e r e f o r e ,   t h e  

s u r f a c e   c u r r e n t s   d e t e c t e d   a t   t h e   t r u n k   h i n g e s   have  a  

s u p e r i o r   S/N  r a t i o .  
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The  h i g h   f r e q u e n c y   p i c k u p   32  is   in  t he   f o rm  of  a n  

e l e c t r o m a g n e t i c   c o u p l i n g   t y p e   p i c k u p   w h i c h   has   a  

c o n s t r u c t i o n   s i m i l a r   to   t h e   a f o r e m e n t i o n e d   p r o b e   i n c l u d i n g  

t he   l o o p   c o i l   f o r   d e t e r m i n i n g   t h e   d i s t r i b u t i o n   of  s u r f a c e  

5  c u r r e n t s   on  t h e   v e h i c l e   b o d y .  

The  t r u n k   h i n g e   34  i s   p i v o t a l l y   m o u n t e d   a t   one   e n d  

on  t h e   v e h i c l e   b o d y   w i t h   t h e   o t h e r   end  t h e r e o f   r i g i d l y  

m o u n t e d   on  a  t r u n k   l i d   60  to   p r o v i d e   a  p i v o t   p o i n t   f o r   t h e  

t r u n k   l i d   60.  The  end   of   t h e   t r u n k   h i n g e   34  m o u n t e d   on  t h e  

10  v e h i c l e   b o d y   i s   p r o v i d e d   w i t h   a  t o r s i o n   b a r   62  w h i c h  

f u n c t i o n s   to  p o s i t i o n   and  h o l d   t h e   t r u n k   l i d   60  a t   i t s   o p e n  

s t a t e .   As  w e l l - k n o w n   in   t h e   a r t ,   a  w a t e r - t i g h t   w e a t h e r  

s t r i p   64  i s   l o c a t e d   b e t w e e n   t h e   t r u n k   l i d   60  and  t h e   v e h i c l e  

b o d y   to  p r e v e n t   e x t e r n a l   w a t e r   f r o m   e n t e r i n g   t h e   i n t e r i o r   o f  

15  t h e   t r u n k   t h r o u g h   t h e   m a r g i n   of   a  r e a r   w i n d o w   g l a s s   6 6 .  

In  t h e   i l l u s t r a t e d   e m b o d i m e n t ,   t h e   f i r s t   h i g h  

f r e q u e n c y   p i c k u p   32  i s   m o u n t e d   on  t he   o u t e r   or   t r u n k - r o o m  

s i d e   of  t h e   t r u n k   h i n g e   34  and   e x t e n d s   a l o n g   the   l e n g t h   o f  

t h a t   t r u n k   h i n g e .   The  f i r s t   h i g h   f r e q u e n c y   p i c k u p   32  

20  i n c l u d e s   a  l o o p   a n t e n n a   68  m o u n t e d   t h e r e i n   and  w h i c h   i s  

l o c a t e d   w i t h   i t s   l e n g t h   e x t e n d i n g   a l o n g   t h e   l e n g t h   of  t h e  

t r u n k   h i n g e   34.   As  be  d e s c r i b e d   h e r e i n b e f o r e ,   t h e   l o o p  

a n t e n n a   68  can   p o s i t i v e l y   and   e f f i c i e n t l y   c a t c h   t h e   s u r f a c e  

c u r r e n t s   f l o w i n g   on  t h e   t r u n k   h i n g e   34  . 

25  The  f i r s t   h i g h   f r e q u e n c y   p i c k u p   32  f u r t h e r  

c o m p r i s e s   a  c a s i n g   70  of   a  c o n d u c t i v e   m a t e r i a l   w i t h i n   w h i c h  

t h e   l o o p   a n t e n n a   68  and  a  c i r c u i t r y   i n c l u d i n g   a  
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p r e - a m p l i f   i e r   and  o t h e r s   a r e   m o u n t e d .   The  c a s i n g   70  i s  

p r o v i d e d   w i t h   an  o p e n i n g   f a c i n g   t he   t r u n k   h i n g e   34.   T h e  

o p e n i n g   s i d e   of  t h e   c a s i n g   70  i n c l u d e s   L - s h a p e d   f i t t i n g s   74 

and  76  r i g i d l y   c o n n e c t e d   t h e r e w i t h   a t   t he   o p p o s i t e   e n d s .  

5  E a c h   of   t h e   f i t t i n g s   74  and   76  i s   r i g i d l y   m o u n t e d   on  t h e  

t r u n k   h i n g e   34  by  s u i t a b l e   s c r e w s .   T h u s ,   o n l y   a  m a g n e t i c  

f l u x   i n d u c e d   by  t h e   s u r f a c e   h i g h   f r e q u e n c y   c u r r e n t s   f l o w i n g  

on  t h e   t r u n k   h i n g e   34  w i l l   be  c a u g h t   by  t h e   l o o p   a n t e n n a   6 8  

w i t h o u t   any   e n t r a n c e   of   o t h e r   e x t e r n a l   f l u x e s   i n t o   t h e  

10  i n t e r i o r   of  t h e   c a s i n g   7 0 .  

S a i d   l o o p   a n t e n n a   68  e x t e n d s   a l o n g   t he   l e n g t h   o f  

t h e   t r u n k   h i n g e   34  and  may  p r e f e r a b l y   be  c u r v e d   to  t h e  

c u r v a t u r e   of  t h e   t r u n k   h i n g e   3 4 . '  

The  c i r c u i t r y   72  i s   c o n n e c t e d   w i t h   a  p o w e r   s u p p l y  

15  and  r e c e i v e s   c o n t r o l   s i g n a l s   t h r o u g h   a  c a b l e   78.  H i g h  

f r e q u e n c y   s i g n a l s   d e t e c t e d   by  t h e   l o o p   a n t e n n a   68  a r e   t a k e n  

o u t   t h r o u g h   a  c o a x i a l   c a b l e   80  and  t h e n   p r o c e s s e d   by  a  

c i r c u i t   s i m i l a r   to  t h a t   u s e d   in   t h e   a f o r e m e n t i o n e d   p r o b e   f o r  

d e t e r m i n i n g   t h e   d i s t r i b u t i o n   of   s u r f a c e   c u r r e n t s .  

20  The  l o o p   a n t e n n a   68  i s   in  t h e   f o r m   of   a  s i n g l e  

i n s u l a t e d   w i n d i n g   w h i c h   i s   a r r a n g e d   in  an  e l e c t r i c a l  

i n s u l a t i o n   w i t h   and  in   i n t i m a t e   c o n t a c t   w i t h   t h e   t r u n k   h i n g e  

34.   T h u s ,   t h e   l o o p   a n t e n n a   68  can   i n t e r s e c t   t h e   m a g n e t i c  

f l u x   i n d u c e d   by  t he   s u r f a c e   c u r r e n t s   on  t h e   t r u n k   h i n g e   34  . 

25  In  such   a  m a n n e r ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  

v e r y   a d v a n t a g e o u s   v e h i c l e   a n t e n n a   s y s t e m   w h i c h   c a n  

p o s i t i v e l y   r e c e i v e   b r o a d c a s t   w a v e s   b e l o n g i n g   to  h i g h  
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f r e q u e n c y   b a n d s   w i t h o u t   e x t e r n a l   e x p o s u r e .  

F i g u r e   6  shows  a n o t h e r   way  of  m o u n t i n g   t h e   f i r s t  

h i g h   f r e q u e n c y   p i c k u p   32  on  t h e   t r u n k   h i n g e   34.   T h i s   i s  

s u b s t a n t i a l l y   t h e   same  way  as  t h a t   of  F i g u r e   4  e x c e p t   t h a t  

5  t he   h i g h   f r e q u e n c y   p i c k u p   i s   m o u n t e d   on  t h e   i n n e r   s i d e   o f  

t he   t r u n k   h i n g e   34.   The  f i r s t   h i g h   f r e q u e n c y   p i c k u p   32  i s  

s i m i l a r l y   of   an  e l e c t r o m a g n e t i c   c o u p l i n g   t y p e   and  i n c l u d e s   a  

c a s i n g   70  w i t h i n   w h i c h   a  l o o p   a n t e n n a   68  and   a s s o c i a t e d  

c i r c u i t r y   72  a r e   m o u n t e d .   The  c a s i n g   70  i s   s i m i l a r l y  

10  r i g i d l y   m o u n t e d   on  t h e   t r u n k   h i n g e   34  t h r o u g h   L - s h a p e d  

f i t t i n g s   74  and   76  by  any  s u i t a b l e   s c r e w   m e a n s .  

In  s u c h   an  a r r a n g e m e n t ,   t h e   f i r s t   h i g h   f r e q u e n c y  

p i c k u p   32  w i l l   n o t   c o n t a c t   b a g g a g e s   and   o t h e r s   h o u s e d   in   t h e  

t r u n k   room  s i n c e   t h e   p i c k u p   32  i s   m o u n t e d   on  t h e   s i d e   o f   t h e  

15  t r u n k   h i n g e   34  o p p o s i t e   to   t h e   t r u n k   r o o m .  

S e c o n d   H i g h   F r e q u e n c y   P i c k u p  

R e f e r r i n g   n e x t   to   F i g u r e s   7 - 9 ,   t h e r e   i s   shown   a  

s e c o n d   h i g h   f r e q u e n c y   p i c k u p   138  d i s p o s e d   n e a r   t h e   m a r g i n   o f  

t h e   f r o n t   v e h i c l e   r o o f .   F i g u r e   7  shows   t h e   f r o n t   r o o f   1 3 2  

20  of  a  m e t a l l i c   m a t e r i a l   in   i t s   n a k e d   s t a t e ,   w h i c h   r o o f  

i n c l u d e s   a  f r o n t   w i n d o w   f r a m e   134  c o n n e c t e d   w i t h   a  f r o n t  

w i n d o w   g l a s s   136  to   d e f i n e   a  m a r g i n a l   e d g e   p o r t i o n   of   t h e  

f r o n t   r o o f   1 3 2 .  

F i g u r e   8  shows   t h e   d e t a i l s   of   t h e   s e c o n d   h i g h  

25  f r e q u e n c y   p i c k u p   138  w h i c h   i n c l u d e s   a  m e t a l l i c   c a s i n g   1 4 0  

f o r   s h i e l d i n g   any  e x t e r n a l   f l u x   and  a  l o o p   a n t e n n a   1 4 2  

m o u n t e d   t h e r e w i t h i n ,   w i t h   t h e s e   c o m p o n e n t s   d e f i n i n g   a n  
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e l e c t r o m a g n e t i c   c o u p l i n g   t y p e   p i c k u p   s i m i l a r   to  t h e  

a f o r e m e n t i o n e d   p r o b e   u s e d   to  d e t e r m i n e   t he   d i s t r i b u t i o n   o f  

s u r f a c e   c u r r e n t s   on  t h e   v e h i c l e   b o d y .  

F i g u r e   9  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t he   s e c o n d  

5  h i g h   f r e q u e n c y   p i c k u p   138  m o u n t e d   on  t h e   f r o n t   r o o f   1 3 2  

w h i c h   i n c l u d e s   a  r o o f   p a n e l   144 .   The  f r o n t   window  f r a m e   1 3 4  

i s   j o i n e d   to   t h e   r o o f   p a n e l   144  a t   i t s   one  e d g e .   The  r o o f  

p a n e l   14  4  a l s o   s u p p o r t s   t h e   f r o n t   w i n d o w   g l a s s   136  t h r o u g h   a  

f a s t e n e r   146  and  a  dam  148 .   The  f a s t e n e r   and  dam  146,   1 4 8  

10  a r e   a i r -   t i g h t l y   j o i n e d   t o g e t h e r   t h r o u g h   an  a d h e s s i v e   150 .   A 

m o l d i n g   152  i s   r i g i d l y   m o u n t e d   b e t w e e n   t he   r o o f   p a n e l   1 4 4  

and  t h e   f r o n t   w i n d o w   g l a s s   1 3 6 .  

A  r o o f   g a r n i s h   164  i s   :  r i g i d l y   m o u n t e d   on  t he   r o o f  

p a n e l   14  4  i n w a r d l y   of   t h e   f r o n t   w indow  f r a m e   134  of  t h e  

L5  f r o n t   r o o f   132  ( p a s s e n g e r   room  s i d e ) .   The  r o o f   g a r n i s h   1 6 4  

i s   c o n n e c t e d   at   one  e d g e   w i t h   t h e   c o r r e s p o n d i n g   edge   of  t h e  

f r o n t   w indow  f r a m e   134  t h r o u g h   an  edge   m o l d i n g   1 6 6 .  

An  edge   m o l d i n g   m o u n t i n g   r e t a i n e r   168  i s   d i s p o s e d  

b e t w e e n   t h e   f r o n t   w i n d o w   f r a m e   134  and  t h e   r o o f   g a r n i s h   1 6 4  

10  to  s u p p o r t   t he   e d g e   m o l d i n g   166 .   The  r e t a i n e r   168  i s  

s e p a r a t e d   f rom  t h e   f r o n t   w i n d o w   f r a m e   134  by  means   o f  

s p a c e r s   170  and  1 7 2 .  

The  l o o p   a n t e n n a   142  of   t h e   s e c o n d   h i g h   f r e q u e n c y  

p i c k u p   138  is   d i p o s e d   f a c i n g   t h e   m a r g i n a l   p o r t i o n   of  t h e  

!5  r e t a i n e r   168.   To  t h i s   e n d ,   t h e   f r o n t   w indow  f r a m e   134  i s  

p r o v i d e d   w i t h   an  o p e n i n g   134a   in  w h i c h   t he   c a s i n g   140  of   t h e  

p i c k u p   138  i s   l o c a t e d .  
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In  s u c h   a  m a n n e r ,   t h e   s e c o n d   h i g h   f r e q u e n c y   p i c k u p  

138  w i l l   h a v e   i t s   l o o p   a n t e n n a   142  d i s p o s e d   n e a r   t h e  

m a r g i n a l   p o r t i o n   of  t h e   r e t a i n e r   168  and   e x t e n d i n g   a l o n g   t h e  

l e n g t h   t h e r e o f .  

5  The  l e n g t h   of   t h e   r e t a i n e r   168  i s   p r e s e l e c t e d   t o  

be  e q u a l   to   a b o u t   a  h a l f   - w a v e l e n g t h   of   t h e   b r o a d c a s t   w a v e s  

b e l o n g i n g   to   FM  b a n d s .  

As  s e e n   f rom  F i g u r e   9,  t h e   c a s i n g   140  of   t h e  

p i c k u p   138  i s   p r o v i d e d   w i t h   an  o p e n i n g   140a   in   w h i c h   o n e  

10  l o n g i t u d i n a l   s i d e   of   t h e   l o o p   a n t e n n a   142  i s   p o s i t i o n e d   t o  

f a c e   t he   m a r g i n a l   p o r t i o n   of   t h e   r e t a i n e r   168  t h r o u g h   t h e  

o p e n i n g   1 4 0 a .  

W i t h i n   t h e   i n t e r i o r   o f   t h e   c a s i n g   140 ,   t h e   l o o p  

a n t e n n a   142  c an   p o s i t i v e l y   c a t c h   a  m a g n e t i c   f l u x   i n d u c e d   b y  

15  t h e   s u r f a c e   c u r r e n t s   f l o w i n g   on  t h e   m a r g i n a l   p o r t i o n   of  t h e  

r e t a i n e r   1 6 8 .   Any  o t h e r   e x t e r n a l   f l u x   can   p o s i t i v e l y   b e  

b l o c k e d   by  t h e   m e t a l l i c   c a s i n g   140 .   T h u s ,   t h e   s e c o n d   h i g h  

f r e q u e n c y   p i c k u p   138  can   more   s e n s i t i v e l y   d e t e c t   t h e   s u r f a c e  

c u r r e n t s   i n d u c e d   on  t h e   v e h i c l e   b o d y   by  t h e   b r o a d c a s t   w a v e s .  

20  The  c a s i n g   140  i n c l u d e s   L - s h a p e d   b r a c k e t s   154  a n d  

156  f o r m e d   t h e r e o n   a t   t h e   o p p o s i t e   e n d s   s u c h   t h a t   t h e   p i c k u p  

138  can   p o s i t i v e l y   be  p o s i t i o n e d   r e l a t i v e   to  t h e   r e t a i n e r  

168 ,   as  s h o w n   in  F i g u r e   8.  The  b r a c k e t s   154  and  156  a r e  

r i g i d l y   s e c u r e d   to  t he   f r o n t   w i n d o w   f r a m e   134  by  a n y  

25  s u i t a b l e   f a s t e n i n g   means   s u c h   as  s c r e w s .  

The  c a s i n g   146  of   t h e   p i c k u p   138  c o n t a i n s   a  

c i r c u i t r y   158  c o n n e c t e d   w i t h   t h e   l o o p   a n t e n n a   142  and  w h i c h  
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i n c l u d e s   a  p r e - a m p l i f   i e r   and  o t h e r s   f o r   p r o c e s s i n g   d e t e c t e d  

s i g n a l s .   H i g h   f r e q u e n c y   s i g n a l s   d e t e c t e d   by  t h e   l o o p  

a n t e n n a   142  a r e   t a k e n   ou t   t h r o u g h   a  c o a x i a l   c a b l e   160  a n d  

t h e n   p r o c e s s e d   by  a  c i r c u i t   s i m i l a r   to   t h a t   u s e d   in  t h e  

5  a f o r e m e n t i o n e d   p r o b e   f o r   m e a s u r i n g   t h e   d i s t r i b u t i o n   o f  

s u r f a c e   c u r r e n t s .   The  c i r c u i t r y   158  i s   c o n n e c t e d   w i t h   a  

p o w e r   s u p p l y   and   r e c e i v e s   c o n t r o l   s i g n a l s   t h r o u g h   a  c a b l e  

1 6 2 .  

The  l o o p   a n t e n n a   142  i s   in   t h e   f o r m   of   a  s i n g l e  

10  i n s u l a t e d   w i n d i n g   w h i c h   i s   a r r a n g e d   in   an  e l e c t r i c  

i n s u l a t i n g   w i t h   and  in  i n t i m a t e   c o n t a c t   w i t h   t h e   r e t a i n e r  

168 .   As  a  r e s u l t ,   t h e   l o o p   a n t e n n a   142  c an   more  s e n s i t i v e l y  

c a t c h   a  m a g n e t i c   f l u x   i n d u c e d   by  t h e   s u r f a c e   c u r r e n t s   on  t h e  

r e t a i n e r   1 6 8 .  

15  In  t h e   p r e s e n t   e m b o d i m e n t ,   t h e   e x p o s e d   s i d e   of  t h e  

l o o p   a n t e n n a   142  t h r o u g h   t h e   o p e n i n g   of   t h e   c a s i n g   140  i s  

l o c a t e d   a p a r t   f r o m   t h e   m a r g i n   of  t h e   r e t a i n e r   168  w i t h i n   a  

r a n g e   of   4 . 5   cm.  T h u s ,   t he   l o o p   a n t e n n a   142  can   p o s i t i v e l y  

d e t e c t   b r o a d c a s t   w a v e s   b e l o n g i n g   r a d i o   f r e q u e n c y   b a n d s  

20  ( p a r t i c u l a r l y ,   50  MHz  -  300  MHz)  f r o m   t h e   s u r f a c e   c u r r e n t s  

f l o w i n g   on  t h e   m a r g i n a l   p o r t i o n   of   t h e   r e t a i n e r   168 .   As  

s e e n   f r o m   F i g u r e   23,   t h e   o r i e n t a t i o n   o f   t h e   f l o w i n g   s u r f a c e  

168 .   As  s e e n   f r o m   F i g u r e   23,  t h e   o r i e n t a t i o n   of  t he   f l o w i n g  

s u r f a c e   c u r r e n t s   i s   a l o n g   the   m a r g i n a l   p o r t i o n s   of  t h e  

25  v e h i c l e   b o d y .   T h e r e f o r e ,   t he   l o o p   a n t e n n a   146  i s   l o c a t e d   s o  

t h a t   t h e   l e n g t h   t h e r e o f   e x t e n d s   a l o n g   t h e   m a r g i n a l   e d g e   o f  

t h e   r e t a i n e r   1 6 8 .  
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A l t h o u g h   t h e   e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n  

■jave  b e e n   d e s c r i b e d   as  to  t he   e l e c t r o m a g n e t i c   c o u p l i n g   t y p e  

p i c k u p ,   t h e   p r e s e n t   i n v e n t i o n   may  s i m i l a r l y   be  a p p l i e d   to   a n  

e l e c t r o s t a t i c   c o u p l i n g   t y p e   p i c k u p   as  l o n g   as  i t   can  c a t c h  

s x t e r n a l   w a v e s   t h r o u g h   t h e   d e t e c t i o n   of   s u r f a c e   c u r r e n t s   o n  

the  t r u n k   h i n g e s   and   t h e   m a r g i n a l   p o r t i o n   of   t h e   r o o f   w h i c h  

was  n o t   e x p e c t e d   to   r e c e i v e   b r o a d c a s t   w a v e s   e f f i c i e n t l y .  

When  e l e c t r o s t a t i c   c o u p l i n g   t y p e   p i c k u p s   a r e   u s e d  

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   d e t e c t i n g   e l e c t r o d e s   a r e  

d i s p o s e d   on  and  a l o n g   t h e   c o r r e s p o n d i n g   t r u n k   h i n g e   a n d  

f r o n t   r o o f   m a r g i n   t h r o u g h   a i r   g a p s   or   i n s u l a t i n g   s h e e t s   t o  

fo rm  e l e c t r o s t a t i c   c a p a c i t i e s   t h e r e b e t w e e n ,   r e s p e c t i v e l y .  

S u r f a c e   c u r r e n t s   w i l l   be  t a k e n   o u t   by  t h e   d e t e c t i n g  

e l e c t r o d e s   and  t h e n   c o n v e r t e d   i n t o   a u d i b l e   s i g n a l s   in   a n y  

s u i t a b l e   m a n n e r .  

Roof  H i g h   F r e q u e n c y   P i c k u p  

R e f e r r i n g   to   F i g u r e   10,  t h e r e   i s   shown  t h e   e n t i r e  

a r r a n g e m e n t   of   a  d i v e r s i t y   a n t e n n a   c o m p r i s i n g   two  h i g h  

f r e q u e n c y   p i c k u p s   2 3 2 - 1   and  2 3 2 - 2   m o u n t e d   on  t h e   r e a r w a r d  

edge   of   t h e   r o o f   of   t h e   v e h i c l e   b o d y   and  two  h i g h   f r e q u e n c y  

p i c k u p s   2 3 4 - 1   and   2 3 4 - 2   m o u n t e d   on  t h e   t r u n k   h i n g e s   of   t h e  

v e h i c l e   b o d y .   The  r o o f   p i c k u p s   may  be  d i s p o s e d   on  t h e  

f o r w a r d   e d g e   of   t h e   v e h i c l e   r o o f   as  shown  by  2 3 2 ' - l   a n d  

2 3 2 '   -2  in   F i g u r e   1 0 .  

F i g u r e   11  s h o w s   t h e   r o o f   p i c k u p   2 3 2 - 1   m o u n t e d   o n  

the   v e h i c l e   r o o f   a l o n g   t h e   e d g e   of   t h e   r e a r   w i n d o w .   T h e  

r o o f   p a n e l   236  i s   shown  a t   i t s   n a k e d   s t a t e   and  as  c o n n e c t e d  
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w i t h   a  r e a r   w indow  g l a s s   240  t h r o u g h   a  r e a r   w indow  f r a m e  

2 3 8 .  

The  r o o f   h i g h   f r e q u e n c y   p i c k u p s   2 3 2 - 1   and  2 3 2 - 2  

a r e   d i s p o s e d   on  t h e   v e h i c l e   r o o f   a t   t h e   o p p o s i t e   e n d s   of  a n  

e d g e   m o l d i n g   m o u n t i n g   r e t a i n e r   242 ,   r e s p e c t i v e l y .   T h e s e  

p i c k u p s   232  a r e   m o u n t e d   on  t h e   v e h i c l e   r o o f   in   t h e   s a m e  

m a n n e r   as  shown  in  F i g u r e   9 .  

As  in  t h e   p r e v i o u s l y   d e s c r i b e d   e m b o d i m e n t s ,   t h e  

r e t a i n e r   242  i s   d i s p o s e d   b e t w e e n   t h e   r e a r   w i n d o w   f r a m e   2 3 8  

and   a  r o o f   g a r n i s h   ( n o t   s h o w n )   to   s u p p o r t   an  edge   m o l d i n g  

( n o t   s h o w n ) .   The  r e t a i n e r   242  i s   s e p a r a t e d   f rom  t he   r e a r  

w i n d o w   f r a m e   238  by  s p a c e r s   ( n o t   s h o w n )   s u c h   t h a t   t h e  

s u r f a c e   c u r r e n t s   can   more   c o n c e n t r i c a l l y   be  i n d u c e d   on  t h e  

r e t a i n e r   2 4 2 .  

A  v a r i a b l e   a n t e n n a   s e n s i t i v i t y   d e p e n d i n g   on  t h e  

s p a c i n g   b e t w e e n   t h e   r e a r   w i n d o w   f r a m e   238  and  t h e   r e t a i n e r  

242  i s   shown  as  a  v a r i a b l e   d e n s i t y   of  s u r f a c e   c u r r e n t   i n  

F i g u r e   12.  From  t h i s   g r a p h ,   i t   w i l l   be  a p p a r e n t   t h a t   t h e  

a n t e n n a   s e n s i t i v i t y   b e c o m e s   maximum  a t   a  s p a c i n g   e q u a l   t o  
_3  a b o u t   2  x  10  x  w a v e l e n g t h .   T h u s ,   t h e   s u r f a c e   c u r r e n t s   c a n  

more  c o n c e n t r i c a l l y   be  i n d u c e d   on  t h e   m a r g i n a l   p o r t i o n   o f  

t h e   v e h i c l e   body  i f   t he   r e t a i n e r   242  i s   d i s p o s e d   s p a c e d  

a p a r t   f r om  the   r e a r   w i n d o w   f r a m e   238  by  s u c h   .a  s p a c i n g .  

In  s u c h   a  m a n n e r ,   t h e   r o o f   h i g h   f r e q u e n c y   p i c k u p  

232  can   e f f i c i e n t l y   d e t e c t   t h e   s u r f a c e   c u r r e n t s   i n d u c e d   o n  

t h e   v e h i c l e   b o d y .   S i n c e   t h e   r e t a i n e r   i s   s p a c e d   a p a r t   f r o m  

t h e   r e a r   w indow  f r a m e   by  t h e   s p a c i n g   of   a b o u t .   2  x  10~3  x  
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w a v e l e n g t h   and  t h e   l e n g t h   of  t h e   r e t a i n e r   is   p r e s e l e c t e d   t o  

be  a b o u t   a  h a l f   - w a v e l e n g t h   f o r   TV  w a v e s   b e l o n g i n g   b a n d s   o f  

90  MHz  -  108  MHz,  to   be  a b o u t   one  w a v e l e n g t h   f o r   w a v e s  

b e l o n g i n g   to   b a n d s   o f   170  MHz  -  222  MHz  and  to  be  a b o u t   t w o  

5  to  f o u r   w a v e l e n g t h s   f o r   UHF  b a n d s ,   t h e   s u r f a c e   c u r r e n t s   w i l l  

much  more  c o n c e n t r i c a l l y   be  i n d u c e d   so  t h a t   t h e   b r o a d c a s t  

w a v e s   b e l o n g i n g   to   t h e   a b o v e   b a n d s   can  more   s e n s i t i v e l y   b e  

r e c e i v e d .  

The  r o o f   h i g h   f r e q u e n c y   p i c k u p s   232  may'  b e  

10  d i s p o s e d   on  t h e   v e h i c l e   r o o f   n e a r   t he   f r o n t   w i n d o w .   F i g u r e  

13  shows   h i g h   f r e q u e n c y   p i c k u p s   232 '   -1  and  232  ' - 2   m o u n t e d   o n  

t h e   f r o n t   r o o f   p a n e l   248  n e a r   t h e   f r o n t   w i n d o w .   T h e s e   r o o f  

h i g h   f r e q u e n c y   p i c k u p s   2 3 2 '   a r e   " l o c a t e d   w i t h i n   a  s e r v i c e  

h o l e   26'6a  f o r m e d   in  a  i n n e r   h e a d e r   p a n e l   266  a d j a c e n t   to   t h e  

15  m a r g i n a l   e d g e   of   t h e   f r o n t   w i n d o w .  

The  r o o f   p a n e l   248  i n c l u d e s   a  r o o f   p a n e l   s e c t i o n  

250  on  w h i c h   a  f r o n t   w i n d o w   g l a s s   340  i s   r i g i d l y   m o u n t e d  

t h r o u g h   a  dam  3 5 4 .   A  m o l d i n g   358  is   c o n n e c t e d   b e t w e e n   t h e  

r o o f   p a n e l   s e c t i o n   250  and   t h e   f r o n t   w i n d o w   g l a s s   340 .   As  

20  in  t h e   r o o f   h i g h   f r e q u e n c y   p i c k u p s   232  a d j a c e n t   to   t h e   r e a r  

w i n d o w ,   an  e d g e   m o l d i n g   m o u n t i n g   r e t a i n e r   342  i s   a r r a n g e d  

b e t w e e n   t h e   i n n e r   h e a d e r   p a n e l   266  and  a  r o o f   g a r n i s h   260  t o  

s u p p o r t   an  e d g e   m o l d i n g   3 6 2 .  

The  r e t a i n e r   342  i s   s e p a r a t e d   f r o m   t he   i n n e r  

25  h e a d e r   p a n e l   266  by  s p a c e r s   3 6 4 - 1   and  3 6 4 - 2   s u c h   t h a t   t h e  

s u r f a c e   c u r r e n t s   w i l l   more   c o n c e n t r i c a l l y   be  i n d u c e d   on  t h e  

r e t a i n e r   3 4 2 .  

-  ju  -  



0 2 0 9 9 8 9  

A  m a g n e t i c   f l u x   i n d u c e d   by  t h e   s u r f a c e   h i g h  

f r e q u e n c y   c u r r e n t s   f l o w i n g   on  t h e   m a r g i n a l   p o r t i o n   of  t h e  

i n n e r   h e a d e r   p a n e l   266  can   p o s i t i v e l y   be  c a u g h t   by  a  l o o p  

a n t e n n a   264  of   t h e   h i g h   f r e q u e n c y   p i c k u p   2 3 2 '   i n c l u d i n g   a  

5  c a s i n g   244  w i t h i n   w h i c h   t h e   l o o p   a n t e n n a   246  i s   m o u n t e d   a s  

d e s c i r b e d   h e r e i n b e f o r e   and  w h i c h   c an   p o s i t i v e l y   s h i e l d   a n y  

e x t e r n a l   f l u x   of   e l e c t r o m a g n e t i c   w a v e s .  

In  t h e   e m b o d i m e n t   of  F i g u r e   13,  t h e   l o o p   a n t e n n a  

246  of  e a c h   of   t h e   h i g h   f r e q u e n c y   p i c k u p s   2 3 2 '   i s   p a r t i a l l y  

10  e x p o s e d   t h r o u g h   t h e   c a s i n g   244  w i t h   t h e   e x p o s e d   a n t e n n a   p a r t  

b e i n g   s p a c e d   a p a r t   f rom  t h e   m a r g i n a l   p o r t i o n   of  t h e   r e t a i n e r  

342  w i t h i n   a  r a n g e   of  4 . 5   cm.  The  l o o p   a n t e n n a   246  c a n  

e f f i c i e n t l y   d e t e c t   t h e   s u r f a c e   c u r r e n t s   i n d u c e d   on  t h e  

m a r g i n a l   p o r t i o n   of   t h e   r e t a i n e r   342  by  b r o a d c a s t   w a v e s  

15  h a v i n g   a  f r e q u e n c y   b e l o n g i n g   FM  or   TV  b a n d s .   As  s e e n   f r o m  

F i g u r e   23,   t h e   o r i e n t a t i o n   of  t h e   i n d u c e d   s u r f a c e   c u r r e n t s  

i s   a l o n g   t h e   m a r g i n a l   p o r t i o n   of  t h e   r e t a i n e r .   T h e r e f o r e ,  

t h e   l o o p   a n t e n n a   246  i s   a r r a n g e d   w i t h   t h e   l e n g t h   t h e r e o f  

e x t e n d i n g   a l o n g   t h e   m a r g i n a l   e d g e   of   t e h   r e t a i n e r   3 4 2 .  

20  T r u n k   H i n g e   H igh   F r e q u e n c y   P i c k u p  

In  o r d e r   to  c o m p l e m e n t   t h e   d i r e c t i o n a l   p a t t e r n   o f  

t he   r o o f   h i g h   f r e q u e n c y   p i c k u p s   2 3 2 ,   o t h e r   h i g h   f r e q u e n c y  

p i c k u p s   a r e   a r r a n g e d   on  t h e   t r u n k   h i n g e s .   S u r f a c e   c u r r e n t s  

h a v i n g   a  d e n s i t y   e q u a l   to  or   h i g h e r   t h a n   t h o s e   of   t he   o t h e r  

25  v e h i c l e   p a r t s   a r e   i n d u c e d   on  t he   t r u n k   h i n g e s .   Such  a  

t e n d e n c y   i s   i n c r e a s e d   f o r   b r o a d c a s t   w a v e s   h a v i n g   h i g h e r  

f r e q u e n c i e s .   T h u s ,   t h e   s u r f a c e   c u r r e n t s   can   be  d e t e c t e d  
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f rom  t h e   t r u n k   h i n g e s   w h i c h   was  n o t   a l m o s t   e x p e c t e d   f o r   AM 

b a n d s .  

S i n c e   t h e   t r u n k   h i n g e s   a r e   r e m o t e   f rom  t h e   e n g i n e ,  

s u r f a c e   c u r r e n t s   d e t e c t e d   t h e r e f r o m   h a v e   l e s s   n o i s e s   and  i s  

5  a t   a  l e v e l   h a v i n g   a  s u p e r i o r   S/N  r a t i o .  

F i g u r e   14  shows  t h e   a b o v e   h i g h   f r e q u e n c y   p i c k u p s  

m o u n t e d   on  t h e   t r u n k   h i n g e s   of   t h e   v e h i c l e   body   w i t h   t h e  

d e t a i l s   t h e r e o f   a l r e a d y   shown  in  F i g u r e   4  .  Each  of  t h e  

t r u n k   h i n g e   h i g h   f r e q u e n c y   p i c k u p s   234  i s   shown  as  b e i n g   o f  

10  an  e l e c t r o m a g n e t i c   c o u p l i n g   t y p e   w h i c h   i n c l u d e s   a  l o o p  

a n t e n n a   f o r   d e t e c t i n g   t he   s u r f a c e   c u r r e n t s   i n d u c e d   on  t h e  

c o r r e s p o n d i n g   t r u n k   h i n g e   as  in   t h e   r o o f   h i g h   f r e q u e n c y  

p i c k u p s   2 3 2 .   The  c o n s t r u c i t o n   of   t h e s e   t r u n k   h i n g e s   i s  

s i m i l a r   to   t h o s e   of  t h e   t r u n k   h i n g e   p r e v i o u s l y   d e s c r i b e d .  

15  S i m i l a r l y ,   e a c h   t r u n k   h i n g e   h i g h   f r e q u e n c y   p i c k u p   may  b e  

m o u n t e d   on  t h e   c o r r e s p o n d i n g   t r u n k   h i n g e   a t   t h e   i n n e r   s i d e  

t h e r e o f   r a t h e r   t h a n   the   o u t e r   s i d e .   As  a  r e s u l t ,   t h e   h i g h  

f r e q u e n c y   p i c k u p   w i l l   no t   c o n t a c t   b a g g a g e s   or   o t h e r s   h o u s e d  

in  t h e   t r u n k   r o o m .  

20  In  s u c h   a  m a n n e r ,   t h e   p r e s e n t   i n v e n t i o n   c a n  

p r o v i d e   a  v e h i c l e   a n t e n n a   s y s t e m   w h i c h   c o m p r i s e s   a  

c o m b i n a t i o n   of  t h e   r o o f   p i c k u p s   232  w i t h   t h e   t r u n k   h i n g e  

p i c k u p s   234  s u c h   t h a t   t h e   d i r e c t i o n a l   p a t t e r n s   of  t h e   r o o f  

and  h i n g e   p i c k u p s   w i l l   be  c o m p l e m e n t e d   by  e a c h   o t h e r   t o  

25  p r o v i d e   an  i m p r o v e d   d i r e c t i o n a l   p a t t e r n .  
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R e c e p t i o n   of   B r o a d c a s t   W a v e s  

R e f e r r i n g   now  to  F i g u r e   15,  t h e r e   i s   shown  a  

s w i t c h i n g   c i r c u i t   288  w h i c h   i s   a d a p t e d   to  r e c e i v e   t h e  

r e s p e c t i v e   s i g n a l s   f r o m   t h e   r o o f   h i g h   f r e q u e n c y   p i c k u p s  

5  2 3 2 - 1   and   2 3 2 - 2   a n d   f r o m   t h e   t r u n k   h i n g e   h i g h   f r e q u e n c y  

p i c k u p s   2 3 4 - 1   and   2 3 4 - 2   t h r o u g h   c o a x i a l   c a b l e s   2 8 6 - 1   -  

2 8 6 - 4 ,   r e s p e c t i v e l y .  

In  t h e   e m b o d i m e n t   of  F i g u r e   15,  e a c h   of   t he   h i g h  

f r e q u e n c y   p i c k u p s   232  and  234  i s   a d a p t e d   to  r e c e i v e   TV  w a v e s  

10  and  s e l e c t e d   by  t h e   a c t u a t i o n   of  t he   s w i t c h i n g   c i r c u i t   2 8 8 .  

The  s w t i c h i n g   c i r c u i t   288  i s   a c t u a t e d   to  s e l e c t   s i g n a l s   f r o m  

one  of   t h e   p i c k u p s   and  to  s u p p l y   them  to  a  t u n e r   2 9 0 .  

The  t u n e r   290  c o m p r i s e s   a  w e l l - k n o w n   c i r c u i t  

i n c l u d i n g   a  h i g h   f r e q u e n c y   a m p l i f i e r   292 ,   a  l o c a l   o s c i l l a t o r  

15  294  and  a  m i x e r   2 9 6 .   S i g n a l s   s e l e c t e d   by  t h e   t u n e r   290  a r e  

t h e n   a m p l i f i e d   by  an  i n t e r m e d i a t e   f r e q u e n c y   i m a g e   a m p l i f i e r  

298  w i t h   t h e   a m p l i f i e d   s i g n a l s   b e i n g   s u p p l i e d   to   an  i m a g e  

d i s p l a y   c i r c u i t   300  and   a  v o i c e   o u t p u t   c i r c u i t   3 0 2 ,  

r e s p e c t i v e l y .   The  o u t p u t   of   t h e   v o i c e   o u t p u t   c i r c u i t   302  i s  

20  c o u p l e d ,   w i t h   a  s p e a k e r   3 0 4 .  

The  i m a g e   d i s p l a y   c i r c u i t   300  c o m p r i s e s   a  d r i v e  

s t a t e   d i s c r i m i n a t i n g   c i r c u i t   306  f o r   j u d g i n g   w h e t h e r   a  

v e h i c l e   i s   in  i t s   s h o p   or   d r i v e   s t a t e ,   and   a  s w i t c h   3 1 0  

l o c a t e d   b e t w e e n   an  i m a g e   d e t e c t i o n   c i r c u i t   308  and  an  i m a g e  

25  a m p l i f i e r   312  to  s e l e c t i v e l y   b l o c k   t h e   c o m m u n i c a t i o n  

t h e r e b e t w e e n .   When  t h e   d r i v e   s t a t e   d i s c r i m i n a t i n g   c i r c u i t  

306  s e n s e s   t h e   s t o p   s t a t e   of   t h e   v e h i c l e ,   t h e   s w i t c h   310  i s  
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t u r n e d   on.   On  t h e   d r i v e   s t a t e   of   t he   v e h i c l e ,   t he   s w i t c h  

310  i s   t u r n e d   o f f .  

As  shown  in  F i g u r e   16,  t he   d r i v e   s t a t e  

d i s c r i m i n a t i n g   c i r c u i t   306  i s   a d a p t e d   to  j u d g e   t he   s t o p  

5  s t a t e   of  t h e   v e h i c l e   when  a  p a r k i n g   p o s i t i o n   s w i t c h   and   a  

p a r k i n g   b r a k e   a r e   p l a c e d   on  t h e i r   ON  p o s i t i o n s   and  i f   t h e  

v e l o c i t y   of  t h e   v e h i c l e   i s   l o w e r   t h a n   a  p r e d e t e r m i n e d  

r e f e r e n c e   l e v e l .   The  d r i v e   s t a t e   d i s c r i m i n a t i n g   c i r c u i t   3 0 6  

a l s o   c o m p r i s e s   and  AND  g a t e   g e n e r a t i n g   h i g h - l e v e l   o u t p u t  

10  s i g n a l s   w h i c h   in  t u r n   a r e   u s e d   to   a c t u a t e   t he   s w i t c h   3 1 0 .  

U n d e r   t h e   c o n d i t i o n s   o t h e r   t h a n   t he   a b o v e   c o n d i t i o n s ,   t h e  

d i s c r i m i n a t i n g   c i r c u i t   306  j u d g e s   t he   v e h i c l e   a t   i t s   r u n n i n g  

s t a t e   and  t h e n   c a u s e s   t h e   AND  g a t e   to  g e n e r a t e   l o w -   l e v e l  

o u t p u t   s i g n a l s   w h i c h   in  t u r n   a r e   u s e d   to  s h i f t   t h e   s w i t c h  

15  310  to   i t s   OFF  s t a t e .   The  d r i v e   s t a t e   d i s c r i m i n a t i n g  

c i r c u i t   306  f u r t h e r   c o m p r i s e s   a  h i g h   p a s s   f i l t e r   and  a  

c o m p a r a t o r .   P u l s e s   i n d i c a t i v e   of  t he   v e h i c l e   v e l o c i t y   a r e  

s u p p l i e d   to  t h e   c o m p a r a t o r   t h r o u g h   t h e   h i g h   p a s s   f i l t e r  

w h e r e i n   t h e   p u l s e s   a r e   c o m p a r e d   w i t h   a  r e f e r e n c e   l e v e l   t o  

20  j u d g e   t h e   v e l o c i t y   of   t h e   v e h i c l e .  

When  t h e   s w i t c h   310  i s   in  i t s   ON  s t a t e   u n d e r   t h e  

s t o p e   s t a t e   of   t h e   v e h i c l e ,   i m a g e s   a r e   d i s p l a y e d   on  a  B r o u n  

t u b e   318  and  a l s o   v o i c e s   a r e   o u t p u t t e d   f r o m   t h e   s p e a k e r   3 0 4 .  

When  t h e   s w i t c h   310  i s   in   i t s   OFF  s t a t e   u n d e r   t h e   v e h i c l e  

25  s t o p   s t a t e ,   no  i m a g e   c a n n o t   be  d i s p l a y e d   on  t he   B r o u n   t u b e  

318  and  o n l y   v o i c e s   a r e   o u t p u t t e d   f r o m   t h e   s p e a k e r   3 0 4 .  

In  o r d e r   t h a t   e x c e l l e n t   i m a g e s   and  v o i c e s   c a n  
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a l w a y s   be  o b t a i n e d   f o l l o w i n g   a  v a r i a b l e   r e c e p t i o n   of  TV 

w a v e s   e v e n   t h e n   t h e   v e h i c l e   i s   r u n n i n g ,   t h e   p r e s e n t  

i n v e n t i o n   p r o v i d e s   a  d i v e r s i t y   r e c e i v i n g   s y s t e m   f o r  

s e l e c t i n g   one  of  t h e   p i c k u p s   332  and  334  d e p e n d i n g   on  t h e  
5  v a r i a b l e   r e c e p t i o n   of   TV  w a v e s .  

I f   t h e   o u t p u t   of   t h e   i m a g e   d e t e c t i o n   c i r c u i t   3 0 8  

b e c o m e s   l o w e r   t h a n   a  p r e s e l e c t e d   l e v e l ,   an  a n t e n n a   s w i t c h i n g  

c i r c u i t   320  t h e n   g e n e r a t e s   a  s w i t c h i n g   o u t p u t   s i g n a l   3 2 0 a  

w h i c h   in   t u r n   i s   s u p p l i e d   to  t h e   s w i t c h i n g   c i r c u i t   288  w h i c h  

)  in  t u r n   s e l e c t s   one  of  t h e   p i c k u p s   h a v i n g   t h e   m o s t  

s e n s i t i v i t y   a t   t h a t   t i m e .   Such  s e l e c t i o n   may  be  c a r r i e d   o u t  

by  u t i l i z i n g   v o i c e   d e t e c t i o n   o u t p u t   s i g n a l s .  

The  t i m i n g   of   t h e   a n t e n n a   s w i t c h i n g   may  be  i n  

s y n c h r o n i s m   w i t h   a  v e r t i c a l   s y n c h r o n i z i n g   s i g n a l   s u c h   t h a t  

t h e   p i c k u p s   w i l l   be  s w i t c h e d   f r o m   one  to   a n o t h e r   d u r i n g   a  

f l y b a c k   t e r m   of   s c a n n i n g   l i n e s .   The  c i r c u i t r y   of   F i g u r e   1 5  

f u r t h e r   c o m p r i s e s   a  c h r o m a t i c i t y   c i r c u i t   314  and   a  

s y n c h r o n i z i n g   and  d e f l e c t i n g   c i r c u i t   3 1 6 .  

In  s u c h   a  m a n n e r ,   t h e   a n t e n n a   s y s t e m   of   t h e  

p r e s e n t   i n v e n t i o n   can   s e l e c t   a  h i g h   f r e q u e n c y   p i c k u p   h a v i n g  

an  o p t i m u m   s e n s i t i v i t y   s u c h   t h a t   t he   o p t i m u m   r e c e p t i o n   of   TV 

w a v e s   c a n   a l w a y s   be  made  by  t h e   a n t e n n a   s y s t e m .   The  a n t e n n a  

s y s t e m   can   f u r t h e r   be  i m p r o v e d   by  p r o v i d i n g   h i g h   f r e q u e n c y  

p i c k u p s   r e s p e c t i v e l y   m o u n t e d   on  t h e   r o o f   a n d   t r u n k   h i n g e   o f  

t h e   v e h i c l e   body   s u c h   t h a t   t h e i r   d i r e c t i o n a l   p a t t e r n s   can   b e  

c o m p l e m e n t e d   by  e a c h   o t h e r .  

F i g u r e   17A  s h o w s   t h e   d i r e c t i o n a l   p a t t e r n   of   a  r o o f  



h i g h   f r e q u e n c y   p i c k u p   m o u n t e d   on  t h e   v e h i c l e   r o o f   a d j a c e n t  

to  t h e   r e a r   w i n d o w   f r a m e   w h i l e   F i g u r e   17B  shows   t h e  

d i r e c t i o n a l   p a t t e r n s   of   a  h i g h   f r e q u e n c y   p i c k u p   m o u n t e d   o n  

one  of  t h e   t r u n k   h i n g e s   o f   t h e   v e h i c l e .  

5  As  w i l l   be  a p p a r e n t   f r o m   F i g u r e s   17A  and  17B,  t h e  

c h a r a c t e r i s t i c   c u r v e   a  of   t h e   r o o f   p i c k u p   232  i n d i c a t e s   t h e  

f a c t   t h a t   t h e   s e n s i t i v i t y   i s   i n c r e a s e d   in   a  d i r e c t i o n   a c r o s s  

t h e   v e h i c l e   b o d y .   On  t h e   c o n t r a r y ,   t h e   c h a r a c t e r i s t i c   c u r v e  

b  of  t he   t r u n k   h i n g e   p i c k u p   s h o w s   t h a t   t h e   s e n s i t i v i t y   i s  

0  i n c r e a s e d   in  a  d i r e c t i o n   a l o n g   t h e   l o n g i t u d i n a l   a x i s   of   t h e  

v e h i c l e   b o d y .   I t   i s   t h u s   u n d e r s t o o d   t h a t   t h e   h i g h   f r e q u e n c y  

p i c k u p s   can   be  c o m p l e m e n t e d   by  e a c h   o t h e r   in  s e n s i t i v i t y   b y  

e f f e c t i n g   t h e   d i v e r s i t y   r e c e p t i o n   b a s e d   on  t h e s e   p i c k u p s .  

As  a  r e s u l t ,   t h e   r e c e p t i o n   of   TV  wave  can   h i g h l y   b e  

5  i m p r o v e d   . 

I t   i s   c l e a r l y   u n d e r s t o o d   f r o m   t h e   f o r e g o i n g   t h a t  

t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  d i v e r s i t y   r e c e i v i n g   a n t e n n a  

s y s t e m   c o n s i s t i n g   of   h i g h   f r e q u e n c y   p i c k u p s   w h i c h   a r e  

r e s p e c t i v e l y   m o u n t e d   on  t h e   r o o f   and   t r u n k   h i n g e s   of  t h e  

20  v e h i c l e   and  t h u s   h a v e   d i f f e r e n t   d i r e c t i o n a l   p a t t e r n s .   S u c h  

a  d i v e r s i t y   r e c e i v i n g   a n t e n n a   s y s t e m   can   r e c e i v e   b r o a d c a s t  

wave  w i t h   l a r g e l y   i m p r o v e d   d i r e c t i o n a l   p a t t e r n s   and  w i t h  

l e s s   m u l t i - p a t h   n o i s e s .   In  a d d i t i o n ,   t h e   d i v e r s i t y  

r e c e i v i n g   a n t e n n a   s y s t e m   d e s i r a b l y   i n c l u d e s   no  o u t w a r d l y  

25  e x t e n d i n g   a n t e n n a   s i n c e   i t   i s   a d a p t e d   to   r e c e i v e   b r o a d c a s t  

w a v e s   f rom  s u r f a c e   c u r r e n t s   i n d u c e d   on  t h e   v e h i c l e   b o d y   b y  

t h e   b r o a d c a s t   w a v e s .  
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CLAIMS 

1.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m  

c o m p r i s i n g   a  f i r s t   h i g h   f r e q u e n c y   p i c k u p   d i s p o s e d   on  t h e  

v e h i c l e   b o d y   n e a r   a  t r u n k   h i n g e   w i t h   t h e   l e n g t h   t h e r e o f  

e x t e n d i n g   a l o n g   t h e   l e n g t h   of   s a i d   t r u n k   h i n g e ,   and  a  s e c o n d  

h i g h   f r e q u e n c y   p i c k u p   d i s p o s e d   on  t h e   v e h i c l e   b o d y   n e a r   t h e  

m a r g i n a l   p o r t i o n   of   t h e   v e h i c l e   r o o f   w i t h   t h e   l e n g t h   t h e r e o f  

e x t e n d i n g   a l o n g   s a i d   m a r g i n a l   p o r t i o n ,   e a c h   of   s a i d   f i r s t  

and  s e c o n d   h i g h   f r e q u e n c y   p i c k u p s   b e i n g   a d a p t e d   to   d e t e c t  

s u r f a c e   h i g h   f r e q u e n c y   c u r r e n t s   i n d u c e d   on  t h e   v e h i c l e   b o d y  

at  s a i d   t r u n k   h i n g e   and  s a i d   m a r g i n a l   r o o f   p o r t i o n   b y  

b r o a d c a s t   w a v e s   to   be  r e c e i v e d ,   one   of  s a i d   p i c k u p s   u n d e r  

i t s   o p t i m u m   r e c e p t i o n   s t a t e   b e i n g   s e l e c t e d   to   use   s i g n a l s  

r e c e i v e d   by  s a i d   one   p i c k u p .  

2.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

d e f i n e d   in  c l a i m l w h e r e i n   s a i d   s e c o n d   h i g h   f r e q u e n c y   p i c k u p  

is  d i s p o s e d   on  t h e   v e h i c l e   b o d y   a t   t h e   m a r g i n a l   p o r t i o n   o f  

the  f r o n t   r o o f   of   t h e   v e h i c l e .  

3.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

J e f i n e d   in  c l a i m   2  w h e r e i n   s a i d   f i r s t   and  s e c o n d   h i g h  

F r e q u e n c y   p i c k u p s   a r e   l o c a t e d   on  t h e   same  s i d e   of  t h e  

/ e h i c l e   b o d y .  

i.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

l e f i n e d   in   c l a i m   3  w h e r e i n   s a i d   f i r s t   h i g h   f r e q u e n c y   p i c k u p  

-  37  -  



0 2 0 9 9 3 9  

i n c l u d e s   a  l o o p   a n t e n n a   r i g i d l y   m o u n t e d   on  and  a l o n g   t h e  

t r u n k   h i n g e ,   s a i d   l o o p   a n t e n n a   b e i n g   a d a p t e d   to  e l e c t r o -  

m a g n e t i c a l l y   d e t e c t   a  m a g n e t i c   f l u x   f o r m e d   by  t h e   s u r f a c e  

h i g h   f r e g u e n c y   c u r r e n t s   f l o w i n g   on  s a i d   t r u n k   h i n g e .  

5.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

d e f i n e d   in   c l a i m   1  w h e r e i n   s a i d   f i r s t   h i g h   f r e q u e n c y   p i c k u p  

i n c l u d e s   d e t e c t i o n   e l e c t r o d e   means   d i s p o s e d   on  t he   v e h i c l e  

b o d y   n e a r   and   a l o n g   t h e   t r u n k   h i n g e   to  f o r m   an  e l e c t r o s t a t i c  

c o u p l i n g   t h e r e b e t w e e n ,   s a i d   e l e c t r o s t a t i c   c o u p l i n g   b e i n g  

a d a p t e d   to   d e t e c t   t h e   s u r f a c e   h i g h   f r e q u e n c y   c u r r e n t s  

f l o w i n g   on  t h e   t r u n k   h i n g e .  

6.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

d e f i n e d   in  any   one  of   c l a i m s   1  to  5  w h e r e i n   s a i d   s e c o n d   h i g h  

f r e q u e n c y   p i c k u p   i s   m o u n t e d   on  t h e   f r o n t   r o o f   of  t he   v e h i c l e  

in  a  r e l a t i o n s h i p   s p a c e d   f r o m   t h e   f r o n t   w i n d o w   f r a m e   of  t h e  

v e h i c l e   and  i n c l u d e s   a  l o o p   a n t e n n a   d i s p o s e d   on  t h e   v e h i c l e  

body   n e a r   and   a l o n g   t h e   m a r g i n a l   p o r t i o n   of  an  e d g e   m o l d i n g  

m o u n t i n g   r e t a i n e r   t h e   l e n g t h   of   w h i c h   i s   s u b s t a n t i a l l y   e q u a l  

to  a  h a l f   - w a v e l e n g t h   of  a  f r e q u e n c y   in  b r o a d c a s t   w a v e s   to   b e  

r e c e i v e d .  

7.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

d e f i n e d   in   c l a i m   1,  f u r t h e r   c o m p r i s i n g   an  e d g e   m o l d i n g  

m o u n t i n g   r e t a i n e r   h a v i n g   a  l e n g t h   t h a t   t h e   s u r f a c e   c u r r e n t s  

f l o w i n g   on  t h e   m a r g i n a l   v e h i c l e   p o r t i o n   e a s i l y   r e s o n a t e   w i t h  
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a  f r e q u e n c y   e q u a l   to  o r   h i g h e r   t h a n   50  MHz  and  d i s p o s e d   o n  

t h e   v e h i c l e   b o d y   a t   a  l o c a t i o n   s p a c e d   a p a r t   f r om  t h e  

m a r g i n a l   e d g e   of  t h e   r o o f   p a n e l   on  w h i c h   t he   s u r f a c e  

c u r r e n t s   f l o w ,   by  a  d i s t a n c e   e q u a l   t o   a b o u t  

2  x  10  x  w a v e l e n g t h  

to   i n c r e a s e   t h e   c o n c e n t r i c i t y   of   the.   s u r f a c e   c u r r e n t s   o n  

s a i d   r e t a i n e r ,   a  r o o f   h i g h   f r e q u e n c y   p i c k u p   i n c l u d i n g   a  l o o p  

a n t e n n a   d i s p o s e d   on  t h e   v e h i c l e   b o d y   n e a r   and   a l o n g   s a i d  

edge   m o l d i n g   m o u n t i n g   r e t a i n e r ,   and  a  t r u n k   h i n g e   h i g h  

f r e q u e n c y   p i c k u p   d i s p o s e d   on  a  t r u n k   h i n g e   a l o n g   t h e   l e n g t h  

t h e r e o f .  

3.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

d e f i n e d   in  c l a i m   7  w h e r e i n   s a i d   r o o f   h i g h   f r e q u e n c y   p i c k u p  

is  d i s p o s e d   on  t h e   v e h i c l e   b o d y   a t   a  l o c a t i o n   n e a r   t h e  

n a r g i n a l   e d g e   of  t h e   r x e a r   w i n d o w   f r a m e   on  t h e   r e a r   w i n d o w  

j l a s s   s i d e   or   n e a r   t h e   m a r g i n a l   e d g e   of   t h e   i n n e r   h e a d e r  

> a n e l   on  t h e   f r o n t   w i n d o w   g l a s s   s i d e .  

>.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

l e f i n e d   in   c l a i m   7  w h e r e i n   s a i d   t r u n k   h i n g e   f r e q u e n c y   p i c k u p  

m c l u d e s   a  l o o p   a n t e n n a   f i x e d l y   e x t e n d i n g   a l o n g   t he   l e n g t h  

>f  t h e   c o r r e s p o n d i n g   t r u n k   h i n g e ,   s a i d   l o o p   a n t e n n a   b e i n g  

i d a p t e d   to   e l e c t r o m a g n e t   i c a l l y   d e t e c t   a  m a g n e t i c   f l u x   f o r m e d  

>n  s a i d   t r u n k   h i n g e   by  t h e   s u r f a c e   h i g h   f r e q u e n c y   c u r r e n t s  

' l o w i n g   t h e r e o n .  
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10.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

J e f i n e d   in   c l a i m   7  w h e r e i n   s a i d   t r u n k   h i n g e   h i g h   f r e q u e n c y  

j i c k u p   i n c l u d e s   d e t e c t i o n   e l e c t r o d e   means   d i s p o s e d   n e a r   a n d  

a l o n g   t h e   t r u n k   h i n g e   to   f o r m   an  e l e c t r o s t a t i c   c o u p l i n g  

t h e r e b e t w e e n   w h i c h   i s   a d a p t e d   to  d e t e c t   t h e   s u r f a c e   h i g h  

f r e q u e n c y   c u r r e n t s .  

LI.  A  d i v e r s i t y   r e c e i v i n g   t y p e   v e h i c l e   a n t e n n a   s y s t e m   a s  

i e f i n e d   in   any   one  of   c l a i m s   7  t h r o u g h   10  w h e r e i n   two  p a i r s  

rjf  s a i d   r o o f   h i g h   and  t r u n k   h i n g e   h i g h   f r e q u e n c y   p i c k u p s   a r e  

p r o v i d e d   one   p a i r   on  e a c h   s i d e   of   t h e   v e h i c l e   b o d y .  

-  40  -  





F I G .   2  

F R O N T  

R E A R  

J- 

F I G .   3  

F R O N T  

R E A R  

0 2 0 9 9 8 9  



F I G   . 5  



F I G .   6  

0 2 0 9 9 8 8  

F I G .   7  



0 2 0 9 9 8 9  

F I G   . 8  



F   I   G .   1 0  

0 2 0 9 9 8 9  

2 3 6  



0 2 0 8 9 8 9  

F I G .   1 2  

CD 
>  3  

>  

u3  or 
a)  or 
< 3  

Z  LU 
LlI  o  

or 
</) 
UJ 
>  

LU 
>  
r -  <  

UJ  _J 
or  lu 

or 

GAP  BETWEEN  RETAINER  A N D  
REAR  WINDOW  FRAME 

(x  I0"3x  W A V E L E N G T H )  





I  !! 

o  

■■■■  ■  mmmmmm 



F I G .   1 6  

0 2 0 9 9 8 9  

S P E E D  
SIGNAL 

_ L _  

H P F  

I 

C O M P  

F l   6   
.  

1 7  

( A )   ( B )  

RADIO  WAVE 

180°  1 8 0 °  

y 

PARKING 
BRAKE  S W  



F I G .   1 8  

0 2 0 9 9 8 9  

( E f H )  

F I G .   1 9  

-18 

v  v   ̂ w  

1 4 '  1 6 '  

S  S  S  N  S  S  SS 

4  

2 0   ( 2 2  

= < L > ^  

24   2 6  2 8  

X - Y  
R E C O R D E R  

P O T E N T I O M E T E R  

< i 5  

.10  

12 

1 0 a  



F I G   . 2 1  



0 2 0 9 9 8 9  

F l   G .   2 2  



8"  LU 
O  

^  Q  O-  UJ 

J 
< L. 


	bibliography
	description
	claims
	drawings

